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(57) Abstract: A novel 2,2-di-substituted 19-norvitamin D 
derivative. It is a compound represented by the general for- 
mula (I): (I) wherein Rl and R2 are the same or different and 
each represents hydroxy, etc. and A represents hydrogen, un- 
substituted linear or branched alkyl, etc. 
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R1^R2H SfcteSftoT, *ft£«&«U A«*** £fc 



WO 2004/033420 



'CT/JP2003/013053 



mmm 

2, a, 2 5-$?tHD^>-l 9 -/;H£^5 >DSt3*#: 

5 ms&m 

2, 2-S?ff&-19-y ;Hf ^ $ >DSIS#:^«i:^if^^20-Epi-19-y ;nf ^ == >D 
10 irjftgffi 

*£f£MH^>D 3 (1 a,25-v*t FD^'>t^5>D 3 , 1, 25-(0H) 2 D 3 ) 
fflte, mmzW&TZ>\f? S.>Vg:®ifc (VDR) ^T^^^it^^^W 

is ^^o^-r^. i,25-(0H) 2 D 3 fcju «ph£#h^*^ v-m.tn.m<%m, 
mmmi&Tm. numm^&mmvmmmizmmtsnx^&o m^^mmm 

vrc\d?*>mmfa<DMmm&nfr 0 m^mizmmommm^m^m^ 
20 mmfc<D&fm2t<D&<mm<DmmzmirznT%rz.&, ^A-^mz^r, 

1,25- (OH) 2 D 3 fr e. 1 V ^ ^ 1/ >m £ U fcA3t^tf|i#:, 1 9- J )\,-\ , 2 5->> 
h ]^D^->t:^$>D 3 (OTl9-nor-l,25-(OH) 2 D 3 £fcfB*tr&) ^^££*lfc 
(Perlman K. L. , Swenson R. E. , Paaren H. E. , Schnoes H. K. , DeLuca H. 
F. , Tetrahedron Lett., 1991, 32, 7663-7666.) „ 19-Nor-l, 25-(OH) 2 D 3 ©£ 

25 mftm*m&mi,z5-m)A£tt®rr2>t, wm&mmmsftcD 1 , ^lt 
^mftrnmoftomr t^Ktt^Tctf, mmmm\zm^r^<mm^m\t 
m^<Dm^.^mvx^^z\ t&^-zti, 19-nor-i, 25- (oh> 2 d 3 ^jfe^^j ;p 5^ ^7 
a ±&&m t>m ^ t* * 5 >d^pi # <z> <t b xmm x & z> z\ t nfi^m. 2 ntz 
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< 0^(DSSf^gft^a 7>f - JV^i§$nt^5 (Sicinski R. R. , 
Perlman K. L. , DeLuca H. F., J. Med. Chem., 1994, 37, 3730-3738 ; 
Sicinski R. R. , Prahl J. M. , Smith C. M. , DeLuca H. F. , J. Med. Chem., 
1998, 41, 4662-4674 ; Sicinski R. R. , Rotkiewicz P., Kolinski A., 
5 Sicinska W. , Prahl J. M. , Smith C. M. , DeLuca H. F. , J. Med. Chem., 
2002, 45, 3366-3380 ; £36^ S>, B*K3^£l21*£&SMl 3 , p. 17, 
29 [PB] 11-011, 2001^ OrUl) ; 1*fffll|^£, B^m^mm^MmM 3 
, p. 17, 29 [PB] 1 1-014, 2001^ (*L«) ; ^E&£2^ £>, B^¥^122^ 
#M©*2, p. 180. 28EPJI-183, 2002^ (=P^) ; ^ffll^S, B^lg^ 

10 mm^WWM2, p.180, 28[P]I-184, 2002^ (=P^) ; «7jCiEA£, B# 
tf^ ^ >^mu^l±^ mWs t£^=i>, 76, 155-156, 025, 2002^ (j|Cj£ 
) ;«7KIEA£>, IS 2 8®Kifo£&j&<Dmi£is>tf¥V&mWi^WM, PP 
234-235, 2002^ (IS) ) „ WX-\i£. 19-nor-l, 25-(0H) 2 D 3 <D 2 1 ^©T 
;V+Mt fett7JI/=^ 'J T>S^iAt5 i (Sicinski R. R., Prahl J. M. , 

15 Smith C. M. , DeLuca H. F. , J. Med. Chem., 1998, 41, 4662-4674 ; 
Sicinski R. R. , Rotkiewicz P., Kolinski A., Sicinska W. , Prahl J. M. , 
Smith C. M. , DeLuca H. F., J. Med. Chem., 2002, 45, 3366-3380) , 

20 lO(Dgitt£itofc<m;i&g^£nT^fco 20-Epi-19-y;Wtf^^>D 

E*m^mMfcifimL J g-£?lX^Z>tf (Sicinski R. R. , Prahl J. M. , Smith 
C. M. , DeLuca H. F. , J. Med. Chem., 1998, 41, 4662-4674 ; Sicinski R. 
R. , Rotkiewicz P., Kolinski A., Sicinska W. , Prahl J. M. , Smith C. M. , 
25 DeLuca H. F., J. Med. Chem., 2002, 45, 3366-3380), £ £> \zmntc*ky>l^ 

#fgBJfte, §f^^2,2->'Bm-19-y;i/tr^^>D^##:tif^^20-Bpi-19- 
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10 5£ (I) 

^«^iam©^m^ i-io oEife b < «^i^^t;^;v^, £fc&si& 
2-1 5<Dmm%v<fettmmw:T)V5-~)im*m-?-t)\ &z>wz, rim 

20 til^^^tJtf iO^it 3 - 6 07 H D at Dl, SfcKAfnlf^: 
bT^M^S^tPB^^ nfc^mm 3-6 ©X If u^vm&&f&l< ; 
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&t£\z$kwm<Dmm&. 1-12 b < \a&wm£7)v*?)Vttz/& * 
fctt«&sn&ifc*Bc 1-12 ©it^fe b < te^m^r;^;^*^ * 

5 &t£nrc0km$k 2-14 b < «^titt7;^-^ssst) 
b < tt#feSMK7;i/*;]/2k 2-8 ©m^fc b < 

©^mffc 1 - 4 oitmfe b < fefrt&m®i<Dmmm<D t ho^^7MMti 

20 EStmifc 1-4 b < «#(&^l£©&@f0|(D k Ha^5/7MJHl?Si 

$nfeXtfn^->^>S^b ; Ate, 4>&< tfeljH0kHD^>lTg 

tfcsnfcftsssu - 1 2©it^ ! bb<^iK^T;wv*. *fe«^< t 

felifDt FP^>-ST«m^nfc^m^Cl - 1 2©it^ s bb<«^^T 
— jft^ (I) fc*5<^T> Rl$5J;tfR2teU |WT — $fc«|^^T, 
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6 ©am v < }ZMmfc7)v*)i>&. tuttzmmmvmmik. 2-4 ©mcg^ 

5 3 ©ififlfc b < «»teaS«©^fliift© k HD^y7MMTIi§nfc7 t? 
D^^ayatf;^ S&ttiltftiiDXlf at*->7>e^U ; Att, fcm 

*fc«#s«&©&*# i-6 ©mrnfe b < s&kj:? y 

is e>^§#^ 5i^$ns'>& < t *> i ^©e^s^w-r^^m^: 1 - 6 © 
lit. t < tt^ii!K7;^;i/SSSt^, ri^wr2M 

l:?ioTifil©Xk!n^v'7>«b ; Aft £fcte4>&< 
HH© t F □^gTff$££nfc^3!i§& 5-7 ©S0%> b < tt^ft«g^T;^ 

20 — *8s£ (1) fc&^T* 2 0&©3£#«SteS SHttT&oT R|3« 

^BJ©$6»^SU©#M^^n^ (I V) : 
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5£ (I V) 

*»Cl-4©il[«a%>b<«^(Sfil«TJV^r;V**.fctt-OR6 (CCT, R6 

\$7mmT~wm-Z£nfc&km%: 1-4 ©itm^ u < ^m^ftr^jv^m-r 

&SV>«R4:fe«kI*R 5#*-H|ffcfc:oT=CR7 (illlt, R 7 

7Km^-e«^$nfc^mic 1-4 ©mmt) u < tt»tt««7;v*;««*'r) 
) 

**w©*6fc9i©«iirfcj:nfcr, ±ib— (i) ^ civ) 
(i) (iv) T?mzn%4b&Mo%!m&}m$hm*®L* 

*58l8©*6fcJW©«1BlcJ;ntf, ±BB-«5S; (I) &1t\Z—tB&: (IV) 
TS^n^{b-&#i©^©^b^^^#-5^a^ffl©Emm^tiM5t^© 

*&W<Dis p>\zffl<Dfflm\z&n&, ±13— «S: (I) T?8sn5fl:^«*« 
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3gT£#}5re&oT, — «^ (II) : 




oz 

3S (I I) 

5 Tt$n5ft^S-«^(III) : 




St (I I I) 

*mm&^T%&9^<Dgmtf3i%mmT?$>z>ftm 2002-297366 
zzmm 2003-024183 ^<om^> ±T%\miz&v*mmm<D*\zJ6Lr)&$.n%>o 

15 &TF\Z, *&W<D— |95g (I) (IV) TS$n§k^5>Di«#: 

*»gafc*^T, rtf^^>Dg|^#:j ttt, 9,10-fen-5,7,10(19)-3W 
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7^ h 'JX>fiStt5^«SHt. #»Wfc43V>T, ri9-y;w,25- 
S?fcHD^5/lf^5>DBt»#j tfe, 9,lO-irn-5,7,io(l9)-ni/7.^ hUx 

>mm &#~r %4k&mfr *> 1 o a 9) -x* y ^ ^ v ymimak £ ntcfc&m *m 

5 — tt£ (i) 1 &<fctf r 2 r;\ny>if j 'tUTH 7y 

bV>. 

t uth mmw: 1-10 ©ftti^Ei'fe b < \*&i&mvt7)v*)v&ifi&& 

i -^nkf;us, n-^^s, s-^;v», t-7*)m 
yx;i/S, ^x^s^^vf&ns^ Jine.icis^^nsfeoT^ 

15 Vi 0 

R 1 R 2 Kl* ttS, ra^^tlfett^fe b < \Z.ft®S8tit<Z>7 )V*)Vm 

20 (k*»i~4, 1 - 3-r&s££/WSb^) , ^«m<3Dit^ 

t> b < «iSt(D^t 1-4 ©itmfe b < }i^iito7;^;HTt^$ 

25 «pfc, 7 7*^?, ^h^S, lb^>I, Tv 7 F 

g«*2?3;bV>. 

ibTtt> 4>&< 1 1 OO-lig^^ft^^t 2 - 1 5©tti|t>b<te 
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turn ±sb© r4cBmoiiM i bL'<«^m^T;i/^;i/Sj ©lEUt© 
^.k^esi©^*^ 1-4 ©jtmt> b < tt^teas«©T;v+;i/*^^*«# 

l^$nfc7k!ni«7M;Ht^, -LIB© riiI©XHDlt7M 

^sm^mmfe b < fc Fn+^7mw* b < , mmm. 1 

20 jW*b^. ^xnjg^tbTiM©K*JS^*^tr2ii3&«»*bVi. ^ct, 
tf d Jr^s? >Wi b Vi 8 

j bx«> mmm. 1-12 ©&j«moitmt> b < 
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\zw.m%.ztft®im®;<D^>^)vm, ^\^>;i^ ^^-)vm, xp^jm, / 
A\z&vz> mm2nt£mm*bV<teftmm%i<DT)v*)vm] uz, ±m<D 

kFn^>T*-M, 4 - t - ^f ;k>^;h, i, 
4 - i?k H n^ri/ - 4 - ^^MVWH, 4-xf;i/-4-kHD^>A^ 
vMU^ 6-fcHD^>—6-^5 : -;i'-2-^\y5 i ;^> 7-kHD^>-7 
-*^)l-2-*2^)Vm, 5, 6-^k^D^>-6-^;i/-2-A^ 

— $st?£ (i) (OA^&tt^ r^Bm©itm%b<«^^T;wi/^ 
->*j t btn ^m$c 1-12 (Dmmwivmmh v < \zfrmmtT)v*)v* 

o£t>£?£L<«5T&So *b>^g> ih+^l, ya^^s 

2T&&iI £jfrS££>fc$?i;b^o #J*.fc£, -0C 2 H 4 C(CH 3 ) 2 0H, -OCH 2 CH0HC (CH 3 ) 2 0H 

j t vx\z, mmm. 2-14 (D$kmm<DW.m*> u < 
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$e»fc$f^LVi, m*J^ ^p^-;i/S, ^\3r-fex;i/ 

^>^- 1 -X>- 1 -^)Vm, 5 1, 3-^\^-l, 

£a*$e>fc$f£bV>o 4 - k Hn^S/- 1 - X 

> - 1 — r (-C 2 H 2 CH 2 C (CH 3 ) 2 0H) , 5 - fc KD^>- 5 - X^;i/ 

-l, 3-> ? x>- 1 c-c 4 h 4 c(c 2 h 5 ) 2 oh) ^t*»fe>n^. 
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20-Epl-YI-la 20.Epi-YMb 
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20-Epi-YI-2a 20-Epi-YI-2b 




20-Epi-YI-3a 20-Epi-YI-3b 
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(IV) <DR4&1tfcR5(Dfem\Z&tt2>, r*»3£T?il»l$nfeK 

it i - 4 ©life l < ^MtKTj^jHj <d mm$m-4:<DW.m*>is 
< uftmmvtrjwmi titu *^)vm. x^;i/*, n-yntf;v*, 
i-yntr;i/S, n-^;ps> s-^;i/S, i -7^)im. t-^jm 

« 2 £ £>W£ b < s 1T*5^ i^H^^f * b^„ 

— tt^ (iv) ©R6 <Dfemiz&nz>, rTkmm-vmt&zftfcmm&i 1-4 

©fc«feb<«4H^K7;i/*;i^ <d rmm&i - 4 ©MH> b < laa-ttlfi 
®.7)V*c)vm\ <hbx«, *^ji>&, x^;i/«, n-yntr;i/S, i-^ptr 
n-^;vat, s-^;v», t 
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(iv) or 7 ©^^^tt^, r 7 j<msi?sm$n^:^m^ 1-4 
tLTHi, *3\>wa£, x^;i/S> n-yntoi/S. i-yae 

jm, n-^)vm, s-^jvm, i-y^-jvm. t-??-)vmmwmi*> 

Sife u< ^ii^7;^;Ht-OR 6 n 2 atefc&oTfc 2 &mz& 

^BJ(D— ISS: (IV) (D^miZ^X. R4&J;Z>*R 5 i^C&oT 
= CR7^ti^^l H©—S*g<& (Z) (E) 

«^<D-H3£5S (IV) (D^^KD^^A^^b^^bT^ TfB/^tf 
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*»W©— (I) Sfcfct (IV) TiSn§t'^5>Di^}t g£ 

*mw<D4t>&mz. »m±fF^b^§a#, mmnu mmu m& 
mn. m&mmtt%\z. m^nmizmnmvxm^^^m^vK . 

*5zw<Dik&m(D®L-$mu. ttmmm, mmown. & 

(DTmtVX, fi^Al BiSfcD 0. 00Ug-O. 1 u g©$£ffl, fir£L< 
fctO. OlMgt&^T, ^i©J:^tT^A10Sfc!3 1OO/ig-l 
0 0 0 0 //. g©Hffl, $F^b<«2 OOms-1000 m g©ltffll*3Tjl^T 

i0i - 3miz^x^T z>z\t&x%z>o 
^mo-^ (i) x^isn&¥?s.>Dmmmzmm,ik&mx&v). ^ 

(II) : . 



oz 

^ (i i) 

xmi£nz>4bfryQfr*>-m3: din : 
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5£ ( I I I ) 
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K L M 



5 (Perlman, K. L. , Sewnson, R. E. , Paaren, H. E. , Schnoes, H. 

K. , DeLuca, H. F. , Tetrahedron Lett. , 1991, 32, 7663-7666) „ -struts 

>mm>fcB b u ?&^<Dm.7m\zj: d— j.7;m— ;p 

y5^fc: (Wittig) ^tc«fct)^^W> < hb, »&ttfcffc'&<»G§m-#nnsa 
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<£> k*^ 5 >T>tfmft&* % S>ftm?Z> E H (Sandina, 

F. J., Mourino, S., Castedo, L. , J. Org. Chem. , 1986, 51, 1264-1269. : 
Kiegiel, J., Wovkulich, P. M. , Uskokovic, M. R. , Tetrahedron Lett., 
1991, 32, 6057-6060. : Fernadez, B., Perez, J. A. Granja, J. R. , 
Castefo, L. , Mourino, A., J. Org. Chem., 1992, 57, 3173-3178. : 
Fujishima, T. , Konno, K. , Nakagawa, K. , Kurobe, M. , Okano, T. , 
Takayama, H., Bioogr. Med. Chem., 2000, 8, 123-134.) 

o -mz. 25^0kHn^->S«r^-r§ilt^<^^7 p U>^^^ff^t 
, JR*jW5"FT*;fc«>* 25- b Ho^7>HT>>Jrb>#:©25ft(i!)kh*D 

W*.«* fh77*5 1 ;V7> ; &x7A7P'J F^©77$f^J$ffl^ 

2>o &.tz. U?7A7;R-7At: hu p&<D&m7km<tM&m^n&2mz 
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OTBS OTBS OTBS OTBS 




±fBX^— fc, CDI2 O-Xtf-2 5-hh'n+^7>H 

fcNaBH 4 fcJ:DM7nf (#^12 2-7J^-;W 

10 tl/T) <hLT#^il (Sandina, F. J., Mourino, S., Castedo, 

L., J. Org. Chem., 1986, 51, 1264-1269. : Kiegiel, J., Wovkulich, P. M., 
Uskokovic, M. R. , Tetrahedron Lett., 1991, 32, 6057-6060. : Fernadez, 
B. , Perez, J. A. Granja, J. R. , Castefo, L. , Mourino, A., J. Org. 
Chem., 1992, 57, 3173-3178. :Fujishima, T., Konno, K., Nakagawa, K. , 
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Kurobe, M. , Okano, T. , Takayama, H. , Bioogr. Med. Chem. , 2000, 8, 1 23- 
134.) o 

*H NMR&J;tP 9 F Wm&7)\>*>— g£ARX-400Mfc£ OillJtU rh7^f^>7 
> (tetramethylsilane, TMS) &P*mW&£VT. £7c, l9 F NMR(D fc* h 
U y)\>*u b;i/X>(trifluorotoluene)S^-g|5^2p (<5=-63ppm) £ UTft;^ 
i'? h £ 6 {ST^Ufco NMR <Z> 12 & <£> -*t J; o fc. s=singlet: 
d=doublet; t=triplet; m=mul tiplet ; arom=aromatic; br=broad signal. 

MSX <^ b ;W* B sMTFIi JMS-AX505HA3I fcT«^»*^ (El) Kick D «0J£ b 
7c. :£eJ3ifi#<f> Tno M + J ^M + ^^$tl^V^,h^^^-r^o THR-MSJ « 

UVX^# h;W*^y#T>8IDU-7500Mfc£t>$Baj£L;fe:. 

— «©Stt#©S'&«tt, B*^MMD-910Mv;|/^ttlSg^^#bfcHPLC 

->u*y;i/tty3-y;i/C-2oo (fo^M^xm) 

13> 30~38, 118, 119, 1 2 5 ~ 1 3 5 I U P A 

(^J£#I1) (1, 4-cis)-*5 «fctf(l, 4-trans)-3, 5-tfX-[(t-^;i/>?^^ 

3) 



28 



WO 2004/033420 




CT/JP2003/013053 



NaBH 4 ^ 

TBStf'V^OTBS TBSCy" 

OTMS OTMS 
2 3 

0 "C IZtfrmhfc (3R, 5R) -3, 5- tfX- [ (t-^JlzSt^JVzs U )\>) ->] -4- [( 
hU^f^">U;Wt*'>]-'>f n^U-/ > (5.13 g. 11.5 

mmol) ©X^/-;i/ (50 mL) l?J10^^dntT7K^b*^^^- h U # 

5 A (217.5 mg, 5.75 mmol) taXTc^ l.S&mWfchfro RJ&m&tatefc& : & 

y^- (60 g» 5%ttBftX^;i//^^iJ-» fcT*$«U ffr&4&3*l,4-cis#: 

£l,4-trans#©M^£bT#;fc (5.15 g, 9950 . ft 
10 #&&#<Dtt&}Zm'A~C&v1t. 1, 4-cis#£l, 4-trans#<DV*fn**££j* 

^^«flJ^fT#^^ofeo to, C-lfilil«t$^ l,4-cis#£l,4- 

trans#:^SlVifcachiral diastereoisomerl£fe<5„ 
2: 'H NMR (CDC1 S ) 6: 0.05 (6 H, Si-Me x 2), 0.06, 0. 07 (each 3 H, s, 

Si-Me x 2), 0.16 (9 H, s, SiMe 3 ), 0. 86, 0. 89 (each 9 H, s, Si-tBu x 2), 
15 2.17 (1 H, m), 2.36 (1 H, dd, J=13.7, 4.5 Hz), 2.73 (2 H, m), 3.80 (1 

H, m, H-4), 4.03 (1 H, dd, J=8.3, 2.3 Hz, H-5), 4.24 (1 H, ddd, 

J=10.6, 4.5, 2.3 Hz, H-3). 

MS m/z CO: no M\ 431 (3), 389 (68), 299 (69), 257 (44), 73 (100). 
3: l H NMR (CDC1 3 ) 6: 0.06~0.11 (12 H, Si-Me x 4), 0.11, 0.12 (9 H, 
20 s, SiMe 3 ), 0.89~0.91 (18 H, s, Si-tBu x 2), 1. 52 — 1. 92 (4 H, m), 3.43, 
3.68 (ca. 2:1) (1 H, m), 3.94~4. 22 (3 H, m). 

MS m/z CO: no M\ 391 (3), 373 (15), 301 (19), 259 (23), 73 (100). 
(^«J2) (l,4-cis)-43<fcrJt(l,4-trans)'-3,5-HX-[(t-^;i/> J P<^;i/ 

25 ^u;w^^]-4-[(hu^^;vi/u;i/)^>-]-i/^p^it/-;v 
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25 




QBn 

BnBr 



TBSCf'S^C 



TBSCf'^i^O 1 " 88 TBSCY^ 01 " 88 
OTMS OTMS 

3 4 

4.57 g, 10.2 mmol) (D^tK^^^I/^I/AT^ H (30 mL) mWZ, 7km4k± 
hU^A (1.22 g, 30.5 mmol, m/^^y^ >U H) 33£0^ft;^>>*;U 
5 (3.483 g, 20.4 mmol) £iJP;t, 8B#F H lSI#L£:o RjS^^fc^TK^iD^s 
^mx^/^*^ (1:1) fcTttffibfco W^JS^fn^7K(CT^b 

DYb^7^f- (150 g, n \zxmML>, it&m 

£l,4-cis#il,4-trans#(D^^«hbT#fc (4.66 g, 8550 c clOM^ 
10 &mi&ir%&fc^fo(D&m\Zffi2:\-(?&vtc 0 l,4-cis#:<£:l,4-trans#:0n:> 

?ntf^j&%ofrtemmT«&fcfr~Dtc, c-ifiw^^, 1,4-cis 

^<hl, 4-trans^^HV^Cachiral diastereoisomerfc&-5> 0 

4a (££/&%) : 'H NMR (CDC1 3 ) <5 : 0.03, 0.06 (each 6 H, Si-Me x 4), 

0.10 (9 H, s, SiMe 3 ), 0. 85, 0. 90 (each 9 H, s, Si-tBu x 2), 1.70—1.93 
15 (4 H, m), 3.57 (1 H, m), 3.64 (1 H, tt, J=11.0, 5.0 Hz), 3.80 (1 H, 

m), 3.91 (1 H, ddd, J=9.5, 4.3, 2.4 Hz), 4.51, 4.55 (each 1 H, d, 

J=11.7Hz, PhCH 2 ), 7.30~7.37 (5 H, m, arom-H). 
4b C^-T:*— *k!&M) : l H NMR (CDC1 3 ) <5 : 0.01, 0.046 (each 3 H, Si-Me 

x 2), 0. 055 (6 H, s, Si-Me x 2), 0.11 (9 H, s, SiMe 3 ), 0.84, 0.88 (each 
20 9 H, s, Si-tBu x 2), 1.37 (2 H, m), 2.07 (1 H, m), 2.19 (1 H, m), 3.28 

(1 H, dd, J=8.5, 2.3 Hz), 3.80 (2 H, m), 3.93 (1 H, m), 4.50, 4.52 

(each 1 H, d, J=12.1 Hz, PhCHj), 7.30~7.37 (5 H, m, arom-H). 
M^MOm m/z (%): no M + , 481 (5), 391 (9), 373 (20), 349 (6), 259 

(6), 91 (100). 



(mmmz) (l,4-cis)-^J;^(l,4-trans)-2,6-tfX-[(t-^;i/>?^^;l, 
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-> U )V) ttlA -4- [ >V)V) ttiA-*/*; n^U-y —)V {ft&m 5 ) 



{b&QM (^mi&tib(Dm2:\(Dm^^ 269 mg, 0.499 mmol) -^h^ 
bHD77>> m&&£.T$fc<Dm&W (8.5 mL, 8:8:1, v/v/v) M 
5 MfcT20P#NHi#bfc. EJM^ttttlH*X3^K:T#ttU 5X^»**^-h 
U tt^T<MB*tifcfcteTi^bfc. ^S««i7Xm^hU^A 

fcTftjfttfc, *iKe5febfc. Mtti/'JMJ^7A^nVh^77^- (15 
g, 4X BBfcX^/^U^) CTlit, te£^5£l,4-cis#:£l,4-trans 
M^tttifc (187 mg, 80X) . Z.<OU&m&m&?%tL&&J&ft<D 

10 Wte&J2:lT$>o£:. l,4-cis#tl,4-trans#:O^Tn^^%^«fijef 
TZUfr'ofco m, C-l|fcJdJWHWTf*t), 1.4-cis#£l,4-trans#:fcfcKV> 
fcachiral diastereoisomer(c^:-g>o 

5a (££j&#K : 'H NMR (CDC1 3 ) (5 : 0.04 (6 H, s, Si-Me x 2), 

0.07, 0.08 (each 3 H, Si-Me x 2), 0.84, 0.90 (each 9 H, s, Si-tBu x 

15 2), 1.60—1.73 (2 H, m), 1.89 (1 H, m), 1.98 (1 H, m), 2.43 (1 H, s, 
OH), 3.57 (1 H, t, J=3.2 Hz, H-4), 3.69(1 H, tt, J=11.4, 4.1 Hz, H-l), 
3.96 (1 H, ddd, J=11.6, 4.8, 3.2 Hz), 4.10 (1 H, m), 4.54 (2 H, s, 
PhCiy, 7.30—7.35 (5 H, m, arom-H). 

5b CSM^ — &@tt) : *H NMR (CDC1 3 ) <5 : 0.057, 0.076, 0.077, 

20 0.091 (each 3 H, Si-Me x 4), 0.86, 0.90 (each 9 H, s, Si-tBu x 2), 
1.36—1.47 (2 H, m), 2.01 (1 H, d, J=5.7 Hz, OH), 2.13 (1 H, m), 2.22 
(1 H, m), 3.28 (1 H, ddd, J=8. 7, 5.7, 2.9 Hz, H-4), 3.75 (2 H, m, H-l, 
5), 4.13 (1 H, m, H-3), 4.50, 4.54 (each 1 H, d, J=11.8 Hz, PhCH z ), 
7.30—7.35 (5 H, m, arom-H). 

25 iB'&fcKBMS m/z (X): no M\ 409 (6), 319 (2), 301 (17), 277 (6), 259 
(4), 211 (9), 169 (31), 91 (100). 
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(2R, 6R)-2, 6-trx-[(t-y^;^^^;i/i/u;w*+^]-4-[( 



5 -78 "Cfc^bfc— (384mL, 4.40 mmol) ©&zK4frfb*3=- 
l/> (5 mL) «f«C, %k7kmt*^U> (2.5 mL) fc^Lfc^^l/X;!^ 

(621 mL, 8.75 mmol) 5^M»i^Ufc. 
^4615 (1.71 g, 3.66 mmol, 5a:5b=^2:l©Sf£#:©^'&#l) ©fcjfcJfirt;* 

^i/> do mL) rnm&M*.* isftmm&istco Rmm&mzhv^jvr* 

10 > (2.55 mL, 18.3 mmol) KJ&M^£-78 5I$Wj&* 

, mmmikvrzo ss^u*y^7A^D7h^77>f- (30 g , sx n 

fcT*l«U ik&m6 (1.69 g, 99%) ih^mtv 

15 T#feo 

'H NMR (CDCI3) 6 : 0.02, 0.03, 0.06, 0.12 (each 3 H, Si-Me x 4), 0.86, 
0.90 (each 9 H, s, Si-tBu x 2), 1.74 (2 H, m), 2.31 (1 H, m), 2.51 (1 
H, m), 4.12 (2 H, m), 4.55, 4.60 (each 1 H, d, J=11.7 Hz, PhCHj), 4.73 
(1 H, dd, J=12. 1, 6.4 Hz), 7.27~7.35 (5 H, m, arom-H). 
20 MS m/z (%): no M*, 449 (2), 407 (27), 299 (21), 275 (5), 91 (100). 

mmms) (3R, 510-3, 5-tfx-[(t-^;v>?^^;i/>'U;p)^->]-4-^ 




WO 2004/033420 



'CT/JP2003/013053 




6 7 



0 tC^bfc^^hiJyxriMX^^AynSH (1.55 g, 4.34 
mmol) (DM^ h^b HD77> (10 mL) Mffimz, n-7^)lV A ( 
2.71 mL, 4.34 mmol, 1.6 MA^>|§i) £2jn*.10$Hft#U H^^MiCTl 

5 mmmwhtco #e>nfc^#fe^#i^, a.o g, 2.15 mmoi) <dm 

zK^b^t: HD77> (10 mL) ^MSira^HtTiD*.*:. Rjft^^teO 

fee ^a««t§fn^7KfcT^#L, mykmn^tf^v^z-a&mfe. mm 
m^vrco nrntzy^titf^^^u^v^^y^— (5 g, 2* mmx.^)v 
10 \zxmmv. w&mi (978.5 mg, 98*, m-it&m £#fc 0 

*H NMR (CDCI3) 5 : -0.01, 0.04, 0.06, 0.07 (each 3 H, Si-Me x 4), 
0.84, 0.92 (each 9 H, s, Si-tBu x 2), 1. 35 — 1- 46 (2 H, m), 2.18 (1 H, 
m), 2.35 (1 H, m), 3.94 (1 H, tt, J=11.2, 4.2 Hz, H-l), 4.40~4.46 (2 
H, m, H-l, 3), 4.54, 4.56 (each 1 H, d, J=11.9 Hz, PhCH 2 ), 4.84 (1 H, 
15 m, C=CH), 5.03 (1 H, t, J=2. 0 Hz, C=CH), 7.27—7.35 (5 H, m, arom-H) . 

MS m/z (%): no M\ 405 (84), 355 (2), 313 (35), 297 (15), 273 (20), 
223 (18), 165 (22), 91 (100). 



(^mm 6) (3, 6-c i s) cfc Zf (3, 6-t rans) -6-^ > z?)V**r v--4, 8- 1: X - 
20 l(t-72-)V&* T-JVzs U )V) ttSsl-l-ttV-X fc"D [2. 5] Or 9 2 > {ft&m 




0 < C^^bfe>fb^7 (191.4 mg, 0.414 mmol) <DWc * V > (2 mL) 
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mmz. i-^nni^lit (106.8 mg, 0.619 mmol) ^iuZ-fro fcJfoM&VQ 

&o t:fcT2Btp B ^ mm.\zxi6mmmwvrcWi. mt^v^Hbtto rn.it 
nmt. mmm^vrco nmt^v^y^^A^u^b^^y^- (8 g , 

ateBffr&fctfb (19.0 mg) 43«fctf5% SKxfm A+t>itHSil ( J; Dfc 
-&#f8a (178.0 mg) ^?HK¥te99%T&o fco 3, 6-cis#:<*:3. 6-trans 

8a (it^ft^ttft:) :'H NMR (CDC1 3 ) 5 : 0.01, 0.02, 0.05, 0.06 (each 3 
H, s, Si-Me x 4), 0.85, 0.88 (each 9 H, s, Si-tBu x 2), 1. 66 — 1. 75 (2 
H, m), 2.05 (1 H, m), 2.24 (1 H, m), 2. 62, 3.03 (each 1 H, d, J=5. 3 
Hz, CH 2 0), 3 . 53 (1 H, t, J=3. 0 Hz), 3.84 (1 H, tt, J=ll.l, 4.1 Hz, H- 
1), 4.21 (1 H, dd, J=11.6, 4.4 Hz), 4.56 (2 H, s, PhCHj), 7.27—7.35 (5 

H, m, arom-H). 

MS m/z (%): no M\ 421 (3), 391 (2), 313 (18), 91 (100), 75 (74). 

8b U&m&gi&ffi : 'H NMR (CDCls) <5 : 0.02 (6 H, s, Si-Me x 2), 0.04, 
0.07 (each 3 H, s, Si-Me x 4), 0.856, 0.863 (each 9 H, s, Si-tBu x 2), 

I. 44-1.55 (2 H, m), 2.18 (1 H, m), 2.35-2.41 (1 H, m), 2.38, 2.96 
(each 1 H, d, J=5. 6 Hz, CH 2 0), 3.55 (1 H, m), 3.93 (1 H, tt, J=11.2, 
4.2 Hz, H-l), 4.18 (1 H, dd, J=11.5, 4.8 Hz), 4.54, 4.57 (each 1 H, d, 
J=11.8Hz, PhCHj), 7.27—7.35 (5 H, m, arom-H). 

MS m/z CD: no M\ 421 (7), 391 (3), 313 (11), 91 (96), 75 (100). 



Cmmmi) (3, 6-cis)-:£,£tf(3, 6-trans)-4, 8-tfX-[(t-^;i/> ? ^5 L ;i/ 
zs U )V) #3^] -l-ttV-X tf D [2. 5] *9 ? >-6-^-;P {ft&m 9 ) 
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X#^#nr&3'fb£-#f8a (216.8 mg, 0.453 mmol) <DWWt3L : ?)\' (2 mL) 

(176.0 mg, 5£*ftJ)£#fco 
X^^TfeSfb-S-Wb (24.6 mg, 0.0514 mmol) £ffi^Tjift^£|WIilk: 

17.2 mg, 86 %) £#fc„ 

9a : 'H NMR (CDC1 3 ) 6 : 0.05, 0.07, 0. 10, 0.15 (each 3 H, s, Si-Me x 
4), 0.87, 0.91 (each 9 H, s, Si-tBu x 2), 1.62 (1 H, m), 1.80 (1 H, t, 
J=14. 1, 2.9 Hz), 2.08, 2.27 (each 1 H, m), 2. 50, 2. 95 (each 1 H, d, 
J=5.5 Hz, CH 2 0), 3.80 (1 H, m), 4.14 (1 H, m), 4.40 (1 H, m). 
MS m/z (30: no M + , 331 (25), 313 (52), 301 (16), 199 (63), 181 (46), 75 
(100). 

9b : l H NMR (CDC1 3 ) <5 : 0.05, 0.07, 0.08, 0.09 (each 3 H, s, Si-Me x 
4), 0.88, 0.89 (each 9 H, s, Si-tBu x 2), 1.68, 1.82, 1.98, 2.14 (each 
1 H, m, H-2, 6), 2.71 (1 H, m, CH 2 0), 2.82 (1 H, d, J=5.4 Hz, CH 2 0), 
4.00 (2 H, m), 4.21 (1 H, m). 

MS m/z (%): no M + , 331 (20), 313 (42), 301 (14), 199 (72), 181 (39), 73 
(100). 



(mmms) m, 8io -4, 8- tf * - c a-^jv^ ^f;^> u m 

^rit-XtfD[2.5]^^^>-6-^> (ft^ftlO) 

>H 

(COCI) 2 




TBSCrS^OTBS DMS ° TBSCr^^OTBS 

9 10 

-78 riC^Lfc—ifrfb^lJ-U ;K51 til, 0.585 vmol)<DM7kmh^^U 
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X0.5 mL)»#fc, 5?*9-)l7.)Vft*Fi'.\*(&ZtLL t 1. 170 mmol) CDMcJ&fb;* 
5PI/X0.2 tiL)»m&mXSMMmVft&. ikOtW9 (fb£«a : 9b=£jl0 : 
1 (190.6 mg, 0.490 mmol) <0$ki&&fc*?-V> (\. 3 nL)»«[Slo^. 

-78 TCT?15^I«i^bfc«, HJX^;1/T^X341mL, 2. 445 mmol) trio*. 

bT#fc(188.5 mg, 99*) . 

l H NMR (CDC 1 3 ) 6 : 0.047, 0.055, 0.061, 0.086 (each 3 H, s, Si-Me x 
4), 0.86, 0.88 (each 9 H, s, Si-tBu x 2), 2.45 (1 H, ddd, J=14.4, 7.9, 
1.1 Hz), 2.57 (1 H, ddd, J=14.2, 6.2, 1.9 Hz), 2.67 (1 H, ddd, J=14.2, 
3.9, 1.1 Hz), 2.79 (1 H, ddd, J=14.4, 4.9, 1.1 Hz), 2.80, 3.02 (each 1 
H, d, J=5.3 Hz, CH 2 0), 4. 03 (1 H, d, J=6. 2, 3.9 Hz), 4.21 (1 H, dd, 
J=7.9, 4.9 Hz), 4.40 (1 H, m). 

MS m/z (%): no M\ 329 (31), 313 (10), 299 (9), 197 (20), 75 (100). 

mMM9) [(aS*,4R,8R)-:fe<fctf [(aR*,4R,8R)-[4,8-HX-[(t-^;i/^ 

* y ;w -i-tt-v-x t? n [2. 5] * 2 ^-6— r u <r >] -mm. * 
;uxx-^;u uttrm l l ) 




10 11 



-78 X:\zl^nVt^J^V^fu\±)Vr^ X115/ZL, 0.82 mmol) Otikfo?- h ? 
kHn77>(l mL)»*tK:, n-^;i/'J^^A (513 AtL, 0.82 mmol, 1.6 
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L, 0.82 mmol) £ifl;L;fc 0 lOfrfflWfr&, ik&tolO (158.8 mg, 0.41 mmol)<£> 
**fh7bKU77>(1.2 mL)»*Sl3>o< Bin*., -78 ttmW^L 

»fcTtt»U <k&mi&-m<D&&m&fc<DM&Wi:VX'&rz. (172.1 mg, 
95X). C©fi^*«fi|gt-SStt#©tt:sptt#&3:lT?»ofc55«, aS*,4R,8R# 
<haR*, 4R, 8R#:<D ^Ttl^^^^^J^rT^^^o fc. 
jg^ONMR^-* 

11a (££je£J$0 : l H NMR (CDC1 3 ) 6 : 0.03~0.08 (12 H, Si-Me x 4), 
0.86, 0.88 (each 9 H, s, Si-tBu x 2), 2.41 (1 H, d, J=13.2, 6.7 Hz), 
2.47 (1 H, m), 2.74 (1 H, d, J=5.4 Hz, CH 2 0), 2.80 (1 H, dd, J=13.7, 
7.6 Hz), 2.90 (1 H, d, J=5.4 Hz, CH 2 0), 3.40 (1 H, dd, J=13.7, 4.0 Hz), 
3.70 (3 H, s, OMe), 3.91 (2 H, m, H-3, 5), 5.76 (1 H, s, C=CHC0). 

lib (*7-r^— £/&%) : l H NMR (CDC1 3 ) 5 : 0.03~0.08 (12 H, Si-Me x 
4), 0.86, 0.88 (each 9 H, s, Si-tBu x 2), 2.28 (1 H, m), 2.60 (1 H, 
dd, J=13.2, 4.6 Hz), 2.67 (1 H, d, J=5.4 Hz, CH 2 0), 2. 72 (1 H, m), 2.92 
(1 H, d, J=5.4 Hz, CH 2 0), 3.48 (1 H, m), 3.69 (3 H, s, OMe), 3.80 (1 H, 
dd, J=5.9, 3.2 Hz), 4.04 (1 H, dd, J=8. 6, 4.6 Hz), 5.81 (1 H, s, 
C=CHC0). 

m&ynOWS m/z (%) : no M + , 411 (3), 385 (86), 355 (14), 353 (47), 
325 (8), 293 (30), 280 (24), 253 (65), 223 (13), 221 (20), 73 (100). 

mmmiO) C(aS*,4R,8R)-:feJ;£JC [(aR*. 4R, 8R)-2-[4, 8-HX-[(t-^ 

;i/i?^^;p^u;w^^]-i-^it-xifD[2.5]^^-6-^u^>]-x^y 

-Jl (it&Ml 2) 
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TBSO' 




DIBAL-H 



TBSC? 




r OTBS 



11 



-78 U )VJLX^)lifc>V$>Z>fc&mil (l 90.3 mg, 0.43 mmol, 

lla:llb=^3 : 1 ©&tK h ;VX >(2 mL)»«fc, zkatffcSMso-:/^ 
JUT;V5n9A(1.07 bL. 1.07 mmol, 1.0 Mh;VX>»«0 *Jp^L, 

n^h^^^>r— (8 g, io%-*mwFm^jvy^\^»\zxmmv, \o%m 

#fc(167.6 mg, 94%). C©«-&»**ric*rafttt#:CDifc*tt»3 

J&S, aS * , 4R, 8R# aR* , 4R, 8R#:<£> ^Tn**3E& fifc&jfr tefiJI^T # o fc. 

15X »»X5 t ;kg'W^U->»ffifiP«t0 9BSl#:i2' (11 mg, 6X,— ^©&#:M 

12a (M&j&Qi) : 'H NMR (CDC1 3 ) 6 : 0.034 (3H, s, Si-Me), 0.056 (6 H, 
s, Si-Me x 2), 0.068 (3 H, s, Si-Me ), 0.87, 0.88 (each 9 H, s, Si-tBu 
x 2), 1.15 (1 H, t, J=5.6 Hz, OH), 2.22 (1 H, dd, J=13.6, 6.9 Hz), 
2.32 (1 H, dd, J=13. 1, 6.9 Hz), 2.39 (1 H, dd, J=13. 1, 3.8 Hz), 2.61 
(1 H, dd, J=13. 6, 4.1 Hz), 2.74, 2.84 (each 1 H, d, J=5.4 Hz, CH 2 0), 
3.83~3.86 (2 H, m, H-3, 5), 4. 13~4.20 (2 H, m, CH^OH), 5.59 (1 H, t, 
J=7.0 Hz, C=CHC0). 

12b (T-f^ — ££») : 'H NMR (CDC1 3 ) <5 : 0.026, 0.056, 0.063, 0.09 
(each 3 H, s, Si-Me x 4), 0.86, 0.88 (each 9 H, s, Si-tBu x 2), 1.22 
(1 H, dd, J=6.5, 4.7 Hz, OH), 2.16, 2.21, 2.53 (each 1 H, m), 2.57 (1 
H, d, J=5.5 Hz, CH 2 0), 2.60 (1 H, m), 2.93 (1 H, d, J=5. 5 Hz, CH 2 0), 
3.71 (1 H, dd, J=5.1, 3.1 Hz), 4. 00 (1 H, dd, J=9. 5, 4.6 Hz), 4.08~ 
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4.20 (2 H, m, CH 2 0H), 5.67 (1 H, t, J=6. 9 Hz, C=CHC0). 

M^m<Dm m/z (*) : no M\ 357 (13), 339 (100), 327 (4), 309 (14), 
265 (20), 235 (26), 225 (20), 207 (38), 195 (15), 177 (37), 75 (100). 

12' : l H NMR (CDC1 3 ) 6 : 0.07 (6H, s, Si-Me x 2), 0.08, 0.10 (each 3 H, 
Si-Me x 2), 0.87, 0.91 (each 9 H, s, Si-tBu x 2), 1.18 (3 H, s, Me), 
2.19~2.38 (4 H, m), 2.46 (1 H, d, J=13.6 Hz), 3.71 (1 H, dd, J=9. 6, 
4.9 Hz), 3.78 (1 H, dd, J=4. 3, 3.4 Hz), 4.09~4.16 (2 H, m, CH 2 OH), 
5.50 (1 H, t, J=7.0 Hz, C=CHC0). 

mmmn) [(aS*,4R,8R)- [(aR*,4R,8R)-4,8-tf7 > -[(t-^;i/ 

v^^^i/^u ;w^^]-6-[2-(s?7 x.~)v-*xy j y-r;w-x^u^>]-i- 
^it-xtra[2.5]^^^> ({b-a-%13) 



H rf^POPh 2 
i) TsCI 




TBSO" ^X^ OTBS Ph 2PH TBSC>""">r^OTBS 

Z-b iii) H 2 0 2 

12 13 

0 X:\Zftm\^fr7V )\>T)VU-)Vfc-l?%>Z>fc&m 1 2 (167.6 mg, 0.404 
mmoK 12a:12b=^J 3 : 1 (DM'a^) ©^SSzfc'T" h^t: HD77>(2 DL)MiC 
n-^;UU5 1 ^A(278ML, 0.445 mmol, 1. 6 »F\3r1*->MO &£i[£&>fbp- h 
;i/X>X;i/5jsn;K84.7 mg, 0.445 mmol)(D^i7K^h^b FD77>(0.3 mL) 

mmmmxitoZ-. ^mm^rc 0 mo^mz^y^j^xy^xmuu 

0.810 mmoD^^zK^h^bHn^^Xl mD^^^D, 0 tl^TTn-^ 
^;H)3^A(505^L, 0.808 mmol, 1. 6 M^U^iff*) *%Q?L%i£ Z\ ZMft 

&\z?3L-Dtc 0 o x:\zftrm vt£*mm&mm&. ±m<Dh^jv^mm\z^-o< d 

iTt, SiiS^#j^fe$M-r^*Tin^.feo H£0 < CfcT30^r^^b, 
7Ml00tfL)£Jn^Sj&£lta&fco SJfc^W^^&g*^ £§S£i£fc*:P 

i/>(4 bl)Wi, 10* igm^jcmzK (6 mD^ira^o x;\zTmmm&vrc 
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7k> mm-kWMzTffim. mxmtvir*5'VJ*im* mmm^tc* nm* 
ffiuv, {t&®n&-m<D&itm&ft<Dn&wtLTntz(iM.o mg, n%)<, 

2KDS-&«S»J5J&*r«Stt^©tt:*«i(Q3 -Dfcft. aS\ 4R, 8R#<haR* 

5 , 4R, 8m<D\,^fttf^§ifoMfrfemWrX*%72ifr~D fc. 

13a (££j&*$j) : 'H NMR (CDC1 3 ) 6 : -0.01 — 0.06 (12 H, Si-Me x 4), 
0.83, 0.84 (each 9 H, s, Si-tBu x 2), 1.83 (1 H, m), 2.25—2.40 (3 H, 
m), 2. 60, 2.82 (each 1 H, d, J=5. 5 Hz, CH 2 0), 3.05 — 3.24 (2 H, m, 

10 CH 2 PO), 3.70 (1 H, dd, J=5.8, 3.6 Hz), 3.83 (1 H, dd, J=8. 5, 4.4 Hz), 
5.36 (1 H, m, C=CHCO), 7.44—7.77 (10 H, m, arom H). 

13b (^-f i — : 'H NMR (CDC1 3 ) 6 : -0.01— 0.06 (12 H, Si-Me x 
4), 0.82, 0.86 (each 9 H, s, Si-tBu x 2), 1.93, 2. 10, 2.25, 2.46 (each 
1 H, ffi, H-2, 6), 2.55, 2.84 (each 1 H, d, J=5. 5 Hz, CH 2 0), 3.05 — 3.24 

15 (2 H, m, CH 2 P0), 3.65 (1 H, dd, J=5. 6, 3.2 Hz), 3.89 (1 H, dd, J=8. 7, 
4.6 Hz), 5.36 (1 H, m, C=CHCO), 7.44—7.77 (10 H, m, arom H). 
U^OiiS m/z (%) : no M + , 541 (100), 511 (8), 449 (39), 409 (86), 201 
(26), 75 (44). 

20 (^«ai2) i a-[(t-^;i/> ? ^^;i/~>u;i/)^>']-2i3,2 , -x#^v'- 

25-[ (hi) X^;W$/U Mtt$S}-19-/ )V\Z? 5>D 3 t-^V^^fJl/y'J^ 
X— 7-)V&£T*\ a-Kt-Zf^frz? t^frisV ;i/)^^>]-2 a ,2' -X/}^>-25- 

[ (huxf^u^) ^->]-i9-y;i/H^^>D 3 t-y^u^^^i/^u^x 

-^)l> Ut&m 15 a, b) 




-78 n\Z$ii®Vfc{k&miZ (100.1 mg, 0.167 mmol, 13a:13b=£j3 : 1(DM 
GrnXDMykT-h^t h*n77>(1.5 mDiM&C, 3^ A (104 ^L, 

0.167 mmol, 1.6 M^\3r+r >*#?&) < VlBXTz.o $!V>:tl/ i&$t<£> 

(44.0 mg, 0.114 mmoD^^K^h^fc b*n^^X0.5 TaDmWt&MXtc. -78 

-^40% ^mx^/^^-y-xicTJiiMb, 2* mm^)v^m^\^>mm^ 

&K>{k&ms&-m<DALfcm&i£<Dm&W£VTnfr(WA mg, 68*)„ ^CD^g 
^#f£«J&-r 3 : IT* o fco ^«M13©JS^ 6>2 j8 , 2' - 

x^->^(i5a)^^%t#^e>nfe. iox iix?;v^fA^^>itB 

ffi£t>5fcRjS©fc'&<l&14a (14.0 mg, 3250 &<fc£JC40* itX^Jl^f 
»m«P«k0fl:'&<»13 (34.0 mg, 34X)&BiRLfc. 

15a (££fi£480 : 'H NMR (CDC1 3 ) <5 : 0.02 (3 H, s, Si-Me), 0.055 (3 H, 
s, Si-Me x 2), 0.065(6 H, s, Si-Me), 0.55 (3 H, s, H-18), 0.56 (6 H, 
q, SiCH 2 x 3), 0. 86, 0.88 (each 9 H, s, Si-tBu x 2), 0.95 (12 H, t, 
J=7.9 Hz, SiCH 2 CR, x 3, overlapped with H-21), 1.19 (6 H, s, H-26, 27), 
2.27~2.38 (2 H, m), 2.42 (1 H, dd, J=13. 1, 3.6 Hz), 2.66 (1 H, dd, 
J=13.3, 3.4 Hz), 2.74, 2.82 (each 1 H, d, J=5. 5 Hz, CH 2 0), 3.81 (1 H, 
dd, J=7.7, 3.9 Hz), 3.88 (1 H, dd, J=7.0, 3.8 Hz), 5.82 ( 1 H, d, 
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J-ll.l Hz, H-7), 6.21 (1 H, d, J=ll.l Hz, H-6). 

15b <^^— §ii$M) : 'H NMR (CDC1 3 ) 5 : 0.02 (3 H, s, Si-Me), 0.064 
(6 H, s, Si-Me x 2), 0.08 (3 H, Si-Me), 0.55 (3 H, s, H-18), 0.56 (6 
H, q, SiCH 2 x 3), 0. 86, 0. 88 (each 9 H, s, Si-tBu x 2), 0.95 (12 H, t, 
J=7.9 Hz, SiCH 2 CH, x 3, overlapped with H-21), 1.19 (6 H, s, H-26, 27), 
2.57, 2. 92 (each 1 H, d, J=5.5 Hz, CH 2 0), 3 . 68 (1 H, m), 4.04 (1 H, dd, 
J=9.5, 4.5 Hz, H-l), 5.82 (1 H, d, J=12. 1 Hz, H-7), 6.27 (1 H, d, 
J=12. 1 Hz, H-6). 

(MWWZ) lot,25-^t Hn+^-2j3,2 , -X^^^-19-/;i/t*^^>D 3 ( 
MYI-la) > &&X$\ a,25->>fc: FD^v-2 a, 2 , -X^^v--19-/;P 
tf^==>D 3 <&&mY I - 1 b) , Mma,2j3,25-hU t Vu^-la-y 
)V*u*^)V-\%-; )\>\£*?=i>\) % (MYI-2a) > feitfl a, 2 a, 25- h 
U b Kn^->-2j3-^;i/^-D^^;wi9-y;wb^^>D 8 Ub&mY I - 2 b) 




bU->U;i/X— 7^#:T&3{b-&#Jl5 (58.4 mg, 0. 075 mmol, 15a : 15b= 
&J3 : lol^ft)CDj|l7KTh7t Hat7 7>(l nDJSStfc* 7yflsfh7^ 
;i/T> ; EX'>A(301/iL, 0.301 mmol, 1.0 M5=- h 7t H □ 7 7 >i&$D ££0*. 
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tift, M$'>U*yM7A^n-?h^77^-(5 g, 60S 

«kDfl:-&«YI-2atYI-2b©jB^«I (2.6 mg, 8%), 70SK W»X5 L ;P^^T'S^it 
5 >»mi95<fcO'fb'&«YI-latYI-lb CDffi-&*(19.7 ng, 6058) 

{b£-%YI-la£ YI-lb£^tT2g-&tf£HPLC (LiChrosorb Si 60, 250 x 10 
mm, '\3r1*-> : Wfc*?-V> : 2 -yDAV- ;i/=50 : 50 : 8) fcT$H8M&« 
U fc-^tlYI-la (n.o mg) cfecktfffr&fcYI-lb (2.6 mg) £#fc 0 fb^YI- 
2a£YI-2b£^tf$I'g-#jteHPLC (YMC-Pack ODS-AM SH-342-5, 150 x 20 mm, 
10 20%*/** /-;i/) KlT$HB«f»U fc-&#jYI-2a (0.9 mg) ZSk-Cfib-etW 
YI-2b (0. 3 mg) 

Yl-la (3e£/&#0 : l H NMR (CDC1 3 ) 6 : 0.55 (3 H, s, H-18), 0.94 (3 H, 
d, J=6.4 Hz, H-21), 1.22 (6 H, s, H-26, 27), 2. 30 (1 H, dd, J=13.5, 
8.7 Hz, H-10), 2.40 (1 H, dd, J=13.7, 6.1 Hz, H-4), 2.60 (1 H, dd, 

15 J=13.7, 3.5 Hz, H-4), 2.81 (1 H, m, H-9), 2.84 (1 H, d, J=4. 7 Hz, 
CH x 0), 2.96 (1 H, dd, J=13.5, 4.3 Hz, H-10), 3.08 (1 H, d, J=4. 7 Hz, 
CHjO), 3.80 (1 H, m, H-3), 3.99 (1 H, m, H-l), 5.86 (1 H, d, J=11.2 
Hz, H-7), 6.39 (1 H, d, J=11.2 Hz, H-6). 

Yl-lb (V-f £j«4&) : »H NMR (CDCl 3 ) 6 : 0.56 (3 H, s, H-18), 0.94 

20 (3 H, d, J=6.4 Hz, H-21), 1.22 (6 H, s, H-26, 27), 2.30 (1 H, dd, 
J=13.7, 6.2 Hz, H-4), 2.36 (1 H, dd, J=13.3, 8.6 Hz, H-10), 2.71 (1 H, 
dd, J=13.7, 3.6 Hz, H-4), 2.81 (1 H, m, H-9), 2.86 (1 H, dd, J=13. 3, 
4.3 Hz, H-10), 2.94, 2.99 (each 1 H, d, J=4. 7 Hz, CH 2 0), 3.81 (1 H, m, 
H-3, W/2 = 12 Hz), 3.91 (1 H, m, H-l, W/2 = 20 Hz), 5.87 (1 H, d, 

25 J=11.2 Hz, H-7), 6.37 (1 H, d, J=11.2 Hz, H-6). 

MS m/z OK) : 432 (23, M + ), 414 (20), 396 (23), 378 (52), 303 (12), 267 
(68), 135 (100). 

YI-2a &&f&m) : 'H NMR (CDClj) <5 : 0.53 (3 H, s, H-18), 0.94 (3 H, 
d, J=6.4 Hz, H-21), 1.22 (6 H, s, H-26, 27), 2.45 (1 H, dd, J=13. 5, 
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8.9 Hz, H-4), 2.49 (1 H, dd, J=13.5, 5.4 Hz, H-4), 2.55 (1 H, dd, 
J=14.1, 5.8 Hz, H-10), 2.63 (1 H, br. s, OH), 2.69 (1 H, dd, J=14. 1, 
2.9 Hz, H-10), 2.80 (1 H, m, H-9), 3.86 (1 H, m, H-3), 3.97 (1 H, m, 
H-l), 4.71, 4.77 (each 1 H, dd, J=47. 6, 9.7 Hz, CH 2 F), 5.80 (1 H, d, 
5 J=11.2 Hz, H-7), 6.41 (1 H, d, J=11.2 Hz, H-6). 
19 F NMR (CDC1 3 )<5: -240.6 (t, J=47. 6 Hz). 

MS m/z (%) : 452 (75, M + ), 434 (100), 414 (34), 396 (19), 378 (38), 323 
(54), 305 (19), 303 (21), 287 (17), 285 (18), 267 (22), 228 (24), 133 
(82). 

10 Yl-2b <,~?<H — : 'H NMR (CDC1 3 ) 6 : 0.55 (3 H, s, H-18), 0.94 
(3 H, d, J=6.4 Hz, H-21), 1.22 (6 H, s, H-26, 27), 2. 16 (1 H, dd, 
J=14.1, 4.0 Hz, H-4), 2.27 (1 H, br. t, J=~12 Hz, H-10), 2.57 (1 H, 
br. s, OH), 2.79 (1 H, m, H-9), 2.84 (1 H, m, H-4), 2.88 (1 H, dd, 
J=13.2, 4.9 Hz, H-10), 3.77 (1 H, m, H-l, W/2-20 Hz), 3.95 (1 H, m, 

15 H-3, W/2=12 Hz), 4. 69, 4.77 (each 1 H, dd, J=47. 6, 9. 6 Hz, CH 2 F), 5.86 
( 1 H, d, J=11.3 Hz, H-7), 6.29 (1 H, d, J=11.2 Hz, H-6). 
,9 F NMR (CDC1 3 )<5: -240.2 (t, J=47. 6 Hz). 

MS m/z (85) : 452 (74, M + ), 434 (100), 414 (35), 396 (16), 378 (33), 323 
(50), 305 (17), 303 (20), 287 (15), 285 (16), 267 (18), 228 (24), 133 
20 (74) . 

mmmu) 1 a-[(t-^;i/^^^;w-> y ;w ^->]-2 $ , 2' -x#3r~>- 

25-[t* h^r->^^;i/)^">]-19-y;i/t:^5>D3 t-ttJV&tFfrSsVJVX. 
-x;V'^J:ma-[(t-^;i/i?^^;i/^U;i/)^^]-2a,2 , -X^^-25-[( 

ifc&m 16 a, b) 
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-78 X:\ZlfcmVtclk&%on (185. 1 mg, 0.31 mmok 13a: 13b=^j3 : l(DU 
■aW) (DM.ik'f- h*7\i HD77>(1 mL)^?g^/n-y^;i/U^^A(193/iL, 
0.31 mmol, 1. 6 M^i}->^) ^JO^fc £Dfc^#&©^<&^£30#f B 18t; 
#Lfc^, ^>FV>^b>#:T&3<fb'&%14b (66.8 mg, 0. 206 mmol)<D 
^K^h^t HP77X1.2 mDmm^m^Tco -78 rT2P#P^jl#b£:^ 

U#y;i/#^A;7n^ h^^^^ — (9 g, 3^m-*40X WxfJV/^^U- 

»iitiSL, 3% @^mx^;i/^#^^>^m^j;D{b^i6§-e<D5i#: 

M&#:^-&%(96.6 mg, 67S0<hLT#fco £©^#f£«jrrs^£#;<Z>J£ 

fc&MUb (22.0 mg, 33*K 40^mx^;i/^^\^+f->?#ttJ^J: D ^#113 
(43.4 mg> 23*) leJiRbfco 

16a (££j&%) : 'H NMR (CDC1 3 ) 6 : 0. 02, 0.055 (each 3 H, s, Si-Me), 
0. 065 (6 H, Si-Me x 2) , 0.55 (3 H, s, H-18), 0.86, 0.87 (each 9 H, s, 
Si-tBu x 2), 0.94 (3 H, d, J=6. 4 Hz, H-21), 1.22 (6 H, s, H-26, 27), 
2. 28 ~ 2. 37 (2 H, m), 2.42 (1 H, dd, J=13.1, 3.7 Hz), 2.65 (1 H, dd, 
J=13.7, 3.7 Hz), 2.74 (1 H, d, J=5. 5 Hz, CH 2 0), 2. 80 (1 H, m, H-9), 
2.82 (1 H, d, J=5.5 Hz, CH 2 0), 3. 37 (3 H, s, OMe), 3.81 (1 H, dd, 
J=7.1, 3.9 Hz, H-3), 3.88 (1 H, dd, J=7. 0, 3.9 Hz, H-l), 4.71 (2 H, s, 
OCH 2 0), 5. 82 (1 H, d, J=11.0Hz, H-7), 6.21 (1 H, d, J=11.0Hz, H-6). 
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16b (T-f ±— : 'H NMR (CDC1 3 ) <5 : 0.02—0.08 (12 H, Si-Me x 4) 
, 0.55 (3 H, s, H-18), 0.86, 0.87 (each 9 H, s, Si-tBu x 2), 0.94 (3 
H, d, J=6.4 Hz, H-21), 1.22 (6 H, s, H-26, 27), 2. 57 (1 H, d, J=5. 5 
Hz, CH 2 0), 2 . 80 (1 H, m, H-9), 2.92 (1 H, d, J=5. 5 Hz, CH 2 0), 3.37 (3 
5 H, s, OMe), 3.68 (1 H, m, H-3), 4.04 (1 H, dd, J=9.1, 4.9 Hz, H-l), 
4.71 (2 H, s, 0CH 2 0), 5.82 (1 H, d, J=11.2 Hz, H-7), 6.28 (1 H, d, 
J=11.0 Hz, H-6). 

mmmW U-kHn^>-2j3,2' -X#^ ;>-25-[(* 
10 ^v-]-19-y;Hf^^>D 3 *3J;ma-bH 03^-2 a, 2' -X^->-25-[(^ h^r 
->^^;W^->]-19-/;i/H^^>D 3 (fb-&#H7a, b) 




fc-g-^16 (34.4 mg, 0.049 mmol, 16a:16b=&j5 : 1 <DM&%0) (DM^ h ? 
t FD77>(1 mDiMKl, yyfc'rV^^J-frTy^—V&imiiU 0.122 
15 mmol, 1.0 M^b^t F n 7 ^ Q X:\ZXZQftTft, ^MfcT5^ 

*7A^D-?h^77^-(5 g , bosk mwtx.^)vx^v-»\zxmmv, it 

^17&-ScD3t#:Mtt#:©^#l(21.5 mg, 92*)£LT#fco Z\<DM&m& 

20 mfc^*^fo<D&m-m± ix$>^rz 0 

17a (££*&#;) : l H NMR (CDC1 3 ) 6: 0.55 (3 H, s, H-18), 0.93 (3 H, d, 
J=6.4 Hz, H-21), 1.22 (6 H, s, H-26, 27), 2. 32 (1 H, dd, J=13.5, 8.9 
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Hz), 2.40 (1 H, dd, J=13.8, 6.1 Hz), 2.62 (1 H, dd, J=13.8, 3.5 Hz), 
2.80 (1 H, m, H-9), 2.85 (1 H, d, J=4. 7 Hz, CH 2 0), 2. 95 (1 H, dd, 
J=13.5, 4.5 Hz), 3.07 (1 H, d, J=4.7 Hz, CH 2 0), 3 . 37 (3 H, s, OMe), 
3.82 (1 H, m), 3.98 (1 H, m), 4.71 (2 H, s, 0CH 2 0), 5.86 (1 H, d, 
5 1=11.1 Hz, H-7), 6.40 (1 H, d, 1=11.1 Hz, H-6). 

17b O^r? — £.&IW> : 'H NMR (CDC1 3 ) 6 : 0.55 (3 H, s, H-18), 0.93 (3 
H, d, J=6.4 Hz, H-21), 1.22 (6 H, s, H-26, 27), 2. 72 (1 H,m), 2.94, 
2.99 (each 1 H, d, J=4. 7 Hz, CH 2 0), 3.37 (3 H, s, OMe), 3.82 (1 H, m), 
3.91 (1 H, m), 4.71 (2 H, s, 0CH 2 0), 5. 86 (1 H, d, J=ll.l Hz, H-7), 
10 6.37 (1 H, d, J=ll. 1 Hz, H-6). 

16) l a, 2 jS-^t H 0*'>-2 o-^f^-*J:tf I a,2 a-S?k H 
D^>-2/3-^;i/-25-[Ot b^rz/^Mttzs)-™-; )V¥? 5.>V 3 (ft&m 
18 a, b) 




17 18 

15 

U^ATJ^-^AtKU F(0.5 mg, 0.014 mmol) <£>»<^X^;UX— *r 
;K0.25 mL)»»»t*fc, ih&mi (6.8 mg, 0.014 mmol, 17a: 17b=&J4 : 1 

®^%)©&*^x^;ux-^;H0.25 nL)*«E*Jn tLMmzx immmwh 

o ^>' | j*m7A^n7h^77^-(3 g, 60% mwtx.^)vx^^ 
»\zxmmvs {k&ms&—m<D*L#m&#<Dm&to (4.7 mg, 69*) tux 
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18a &±&M) : >H NMR (CDC1 3 ) <5 : 0.54 (3 H, s, H-18), 0.93 (3 H, d, 
J=6.4Hz, H-21), 1.22 (6 H, s, H-26, 27), 1. 27 (3 H, s, 2-Me) % , 2.37 (1 
H, dd, J=14.4, 4.6 Hz), 2.53 (1 H, m), 2.79 (1 H, m), 2.94 (1 H, dd, 
5 J=13.6, 4.3 Hz), 3.37 (3 H, s, OMe), 3.74 (2 H, m, H-l, 3), 4.71 (2 H, 
s, OCH 2 0), 5 . 84 (1 H, d, J=11.2 Hz, H-7), 6.30 (1 H, d, J=11.2 Hz, H- 
6). 

18b (T-f i— *Efi<M) : 'H NMR (CDC1 3 ) «5 : 0.54 (3 H, s, H-18), 0.93 (3 
H, d, J=6.4 Hz, H-21), 1.22 (6 H, s, H-26, 27), 1.30 (3 H, s, 2-Me), 
10 2.17 (1 H, ra), 2.67 (1 H, m), 3.37 (3 H, s, OMe), 3.74 (2 H, m, H-l, 
3), 4.71 (2 H, s, 0CH 2 0), 5 . 82 (1 H, d, J=~ll Hz, H-7), 6.34 (1 H, d, 
J= — 11 Hz, H-6). 

(MMmW) la,2j3,25-hUth*D^>-2a-^ 3VW-19-V == >D 3 

15 Ut&mY I - 3 a) 43J:mQ!,2Q!,25-hU t Yu^-l / )V 
tf & ^ >D 3 <&&Sk Y I - 3 b ) 




18 YI-3a Yl-3b 



fc£-#fl8 (10.5 mg, 0.022 mmoK 18a : 18b=$j4 : 1<D^%) ©MtK*^ J 
20 — ;K0.5 mU^fc, %>7t— X)l>*>M(10. 1 mg, 0. 044 mmol) ^JlP^., 0 

-(3 g, 70% mm^)Vy^^-y)\ZXmm\y. fc^YI-Sa^YI-Sb^tf 
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ffl£-«K8.8 mg, 93*)£#fco 

fc^YI-3a£YI-3b£#tm'&tl£HPLC (YMC-Pack ODS-AM SH-342-5, 150 
x 20 mm, 20**/;** J -)V) fcT*M*l!l«U ft;-£r%YI-3a (5.2 mg) &&Z£ 
Yb-a-%YI-3b (0. 7 mg) 
5 YI-3a: »H NMR (CDCl 3 ) 5: 0.54 (3 H, s, H-18), 0.94 (3 H, d, J=6.4 Hz, 
H-21), 1.22 (6 H, s, H-26, 27), 1.27 (3 H, s, 2-Me), 2.05 (1 H, m, H- 
10), 2.36 (1 H, dd, J=14.4, 4.5 Hz, H-4), 2.55 (2 H, m, H-4, OH), 2.79 
(1 H, m, H-9), 2.94 (1 H, dd, J=13.5, 4.4 Hz, H-10), 3.74 (2 H, m, H- 
1, 3), 5.84 (1 H, d, J=11.2 Hz, H-7), 6.30 (1 H, d, J=11.2 Hz, H-6). 

10 YI-3b: l H NMR (CDC1 3 ) 6 : 0.55 (3 H, s, H-18), 0.94 (3 H, d, J=6.4Hz, 
H-21), 1.22 (6 H, s, H-26, 27), 1.30 (3 H, s, 2-Me), 2.17 (1 H, dd, 
J=13.6, 8.4 Hz, H-4), 2.30 (1 H, br s, OH), 2.49 (1 H, dd, J=14.2, 3.3 
Hz, H-10), 2.62 (1 H, dd, J=14.2, 6.5 Hz, H-10), 2.67 (1 H, dd, 
J=13.6, 4.1 Hz, H-4), 2.79 (1 H, m, H-9), 3.73 (1 H, m, H-l, W/2^12 

15 Hz), 3,78 (1 H, m, H-3, W/2 = 1 8 Hz), 5.82 (1 H, d, J=11.2 Hz, H-7), 
6.34 (1 H, d, J=11.2 Hz, H-6). 

MS m/z (%): 434 (75, M + ), 416 (100), 401 (16), 398 (31), 380 (21), 362 
(20), 305 (29), 287 (27), 269 (29), 251 (25), 135 (74). 

20 (^»J18) la-lit-79')V5?*7)l'$'V)V)tt$''}-2B-\i Fn3r->-2 

a -3L^)],-&&m a - [ {\-^J-)VV * J-yVls U )V) -2 a - b H P * ->-2 

j3-X^;i/-25-[(;* h^->^^;W^->]-19-y;i/b'*^>D 3 t-^^)V-J^ 

;i/^u;vx-x;u «k&mi 9 a, b) 



49 




16 19 



-40 "CfcJfr^ILfcS'yXfctfH (I) (114.6 mg, 1.280 mmol) (D&StKx— 
)V (1.5 mL) gfltiftlc* *?-)VV?'*?2*W&L (2.25 mL, 2.565 mmol, 1.14 M 
1-fJHD *in*30#|«l«#U&«, atfrjcx-TMW (3 mL) fc»a>L,&fl5 
-£-#J16 (113.1 mg, 0.160 mmoK *^Jfi^T?«16a : 16b=^J3 : KDM^VQ* 

mm) zmuavtco EifoM&m*-w xz\zxmmmwvrzm, o < c*t^ 
^>'U^^;i/*^A^P , 7h^^>'^-( , 7n-y;i/C-3oo, 10 g, 2«^i?x^ 

U^X^it^mu (90.3 mg, 78%) *^©<b-&%16 (18.5 mg, 16% 

) fc&mnti, b*mi&'tz>m l &te<Dtbmzm it&o&. zu-? 

19a (££j&#0 : »H NMR (CDC1 3 ) 6 : 0.06, 0.07, 0.09, 0.11 (each 3 H, 
s, Si-Me), 0.55 (3 H, s, H-18), 0.83 (9 H, s, Si-tBu ), 0.90 (9 H, s, 
Si-tBu, overlapped with CH^Ii,), 0.93 (3 H, d, J=6. 5 Hz, H-21), 1.21 (6 
H, s, H-26, 27), 1. 62 (2 H, m, CH^), 2.26 (1 H, dd. J=13.6, 5.0 Hz), 
2.43 (2 H, m), 2.52 (1 H, dd, J=14.4, 4.0 Hz), 2.80 (1 H, m, H-9), 
3.37 (3 H, s, OMe), 3.78 (1 H, dd, J=9. 7, 5.0 Hz), 3.96 (1 H, t, J=3. 0 
Hz), 4.71 (2 H, s, OCH 2 0), 5. 79 (1 H, d, J=11.3 Hz, H-7), 6.16 (1 H, d, 
J=11.3 Hz, H-6). 
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19b C^r?— §£fflfa) : 'H NMR (CDClj) 8 : 0.06, 0.07, 0.09, 0.11 (each 
3 H, s, Si-Me), 0.55 (3 H, s, H-18), 0.85 (9 H, s, Si-tBu ), 0.91 (9 

H, s, Si-tBu, overlapped with CH 2 CE,), 0.93 (3 H, d, J=6. 5 Hz, H-21), 

I. 21 (6 H, s, H-26, 27), 1. 62 (m, CH 2 CH 3 ), 2.09 (1 H, dd. J=13.8, 5.0 
5 Hz), 2.30 (1 H, dd, J=12.8, 9.6 Hz), 2.59 (2 H, m), 2.79 (1 H, m, H- 

9), 3.37 (3 H, s, OMe), 3.70 (1 H, dd, J=9.2, 4.4 Hz), 3.92 (1 H, dd, 
J=4.8, 3.2 Hz), 4.71 (2 H, s, 0CH 2 0), 5 . 80 (1 H, d, J=11.0 Hz, H-7), 
6. 10 (1 H, d, J=11.0 Hz, H-6). 

10 (MMMIS) la,2j8,25-bUfc Ha^ri/-2a-X^;i/-19-y;i/b^^>D 3 

Ofb-S-^Y I - 4 a) o, 2 a, 25- MI t j3-X^;i/-19-y )V 



M$ % >D 3 (4tt&»Y I - 4 b) 




{k&®lBb (17.8 mg, 0.025 mmol)CD^7ic^^7-;Kl mL)^fc, jj>7y 
15 -x;i/3j>>m(48.1 mg, 0.207 mmoD^iP^., ^MfcT8Bt^31#b7co BiJfcM 

^ic5^m7Km^-hu^A7K^«rip^, mwtx.^Mzxmm^rc 0 mmm 

U^M7A^D7hif77^-(3 g, 50* mfc^)V/s\3r-yr»\ZXm 
IU fc-&#!YI-4b (11.0 mg, 99*)£#fc 0 
20 ££/&^19a (6.2 mg, 0.009 mmol) &m ^T±mtmWttZ&m& J; 
m&ff f3i^\ ^%YI-4a (2. 3 mg, 60*0 

YI-4a (££j£#0 : 'H NMR (CDC1 3 ) 8 : 0.54 (3 H, s, H-18), 0.94 (3 H, 
d, J=6.4 Hz, H-21), 0.98 (3 H, t, J=7. 5 Hz, CHjCHj), 1.22 (6 H, s, H- 
26, 27), 1.68, 1.85 (each 1 H, m, CHjCH,), 2.26 (1 H, dd, J=13.5, 9.2 
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Hz), 2.38 (1 H, dd, J=13.8, 6.4 Hz), 2.47 (1 H, dd, J=13. 8, 3.5 Hz), 
2.80 (2 H, m, H-9, 10), 3.83 (2 H, m, H-l, 3), 5.84 (1 H, d, J=11.0 
Hz, H-7), 6.33 (1 H, d, J=11.0 Hz, H-6). 
UV Amax (EtOH) : 244,252, 261 nm. 
5 YI-4b i^-ii — : 'H NMR (CDC1 3 ) 6 : 0.55 (3 H, s, H-18), 0.94 
(3 H, d, J=6.4 Hz, H-21), 0.99 (3 H, t, J=7. 5 Hz, CH 2 CHj), 1.22 (6 H, 
s, H-26, 27), 1. 72, 1. 81 (each 1 H, m, CHjCHj), 2.18 (1 H, dd, J=13.8, 
6.5 Hz, H-4), 2.44 (1 H, dd, J=13.5, 8.5 Hz, H-10), 2.63 (1 H, dd, 
J=13.5, 4.2 Hz, H-10), 2.72 (1 H, dd, J=13.8, 3.3 Hz, H-4), 2.79 (1 H, 
10 m, H-9), 3.73 (1 H, m, W/2 —17 Hz, H-l), 3.88 (1 H, m, W/2 ~ 13 Hz, 
H-3), 5.84 (1 H, d, J=11.2 Hz, H-7), 6.31 (1 H, d, J=11.2 Hz, H-6). 

(H»J20) 1 a , 2 j3 , 25- h U fc F D ^ ~>-2 a h ^ 3MI/-1 9-7 )V tf 
3?5>D 3 (fc-S-tfY I -5 a) :fe£ma,2a,25-HJfc:Ko3r>'-2j3-/> h^r 
15 ->*3MI/-19-/ >D 3 (fc&WY I — 5 b) 




it&ynlb (49.7 mg, 0.070 mmol, 16a : 16b=&J 5 : KDM^^H) ©f&TK*^ 
7— Ml rnDmmz, 7Jl/3jN>m(98.2 mg, 0.423 mmol) 0 

wimm^-vmmzxmmm^vrco 

)iZXmmV. {t:^YI-5atYI-5b ©M^%(28.5 mg, 87*) £#fc 0 YI-5at 
YI-5b<Dig-g-#j£HPLC (YMC-Pack ODS-AM SH-342-5, 150 x 20 mm, \$%7k/*$ 
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/-;WfcT$HB*M*U ^%YI-5a (8.2 mg) & <fctf{b-£tfYI-5b (1.6 mg 

YI-5a: l H NMR (CDC1 3 ) <5 : 0.53 (3 H, s, H-18), 0.93 (3 H, d, J=6.4 Hz, 
H-21), 1.22 (6 H, s, H-26, 27), 2. 41 (2 H, m, H-4), 2.53 (1 H, dd, 
5 J=14. 1, 5.7 Hz, H-10), 2.68 (2 H, m, H-10, OH), 2.79 (1 H, m, H-9), 
2.97 (1 H, br s, OH), 3.43 (3 H, s, OMe), 3.69, 3.73 (each 1 H, d, 
J=9.5 Hz, OCH 2 0), 3 . 88 ( 2 H, m, H-l, 3), 5.81 (1 H, d, J=11.2 Hz, H-7), 
6.39 (1 H, d, 1=11.2 Hz, H-6). 
YI-5b: »H NMR (CDC1 3 ) 5: 0.55 (3 H, s, H-18), 0.94 (3 H, d, J=6. 4 Hz, 
10 H-21), 1.22 (6 H, s, H-26, 27), 2. 13 (1 H, dd, J=13.8, 3.6 Hz, H-4), 
2.21 (1 H, br t, J=~12 Hz, H-10), 2.77-2.89 (4 H, m, H-4, 9, 10, 
OH), 3.43 (3 H, s, OMe), 3.65, 3.77 (each 1 H, d, J=9. 4 Hz, 0CH 2 0), 
3.80 (1 H, m, H-l) 3.85 (lH.m, H-3), 5.88 (1 H, d, J=11.2 Hz, H-7), 
6.27 (1 H, d, J=11.2 Hz, H-6). 
15 MS m/z (*) : 464 (52, M + ), 446 (74), 428 (23), 410 (10), 401 (65), 383 
(100), 335 (13), 317 (10), 299 (12), 281 (13), 222 (12). 

mffiM2l) (20S)-la-[(t-^;i/i?^^;U->U;i/)^~>]-2j3,2 , -X# 
* v-*3 <£t£(20S)-l a-l tt-7?-)V& * U )V) ~>] -2 a , 2 ' -Xtf* 

20 25-C(hux^>'U;w^'>]-i9-y;vb^^>D3 t-^;w^^^;i">u;i/ 

X— - t)V Ut&m 2 0 a, b) 




-78 XHZlfeM Vtzfc&miZ (351.0 mg, 0.586 mmol, #HifiWT?ttl3a : 13b 
=^J2 : 10S^»*fffl)©j»l*fh7t HD77>(3 mL)^JC, n-^JV 
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U^#A(371mL, 0.586 mmol, 1. 58 M^-tf- >*§?£) £*3>o < 0iP;L/i: o 
&Z>ik&mUc (154.2 mg, 0.391 mmol) (E^tKt- h7kHD77>(2.3 mL)}# 

«£in*.&. -78 W2mmm.&vit&. Ki&m\zmami£7 

-(15 g, 2X— 10X— 60X WMX.?-)\,/'\3rD-»lZXmmh. 2% SfX^jV^ 

mg, 75*) . t0l^«Sll«tSStt#0Jt$ttft3 : l^ofc, 

10* »Kx^;i^^^^iJ->»ffl«j;t)*S^©fl:-&'»Uc (35.8 ng)*J:rX 

60* IHftX^;i^W^*>»aj«UDfc^&13 (99.0 mg) ^HMKLfco 

20a (£3=fi£#l) : 'H NMR (CDC1 3 ) <5 : 0.02 (3 H, s, Si-Me), 0.05 (3 H, 
s, Si-Me x 2), 0.06(6 H, s, Si-Me), 0.55 (3 H, s, H-18), 0.56 (6 H, q, 
SiCH 2 x 3), 0. 86, 0. 88 (each 9 H, s, Si-tBu x 2, overlapped with H-21), 
0.95 (9 H, t, J=7.9 Hz, SiCH 2 CE, x 3), 1.19 (6 H, s, H-26, 27), 2.42 (1 
H, dd, J=13.2, 3.6 Hz), 2.68 (1 H, dd, J=13.5, 3.8 Hz), 2.79, 2.82 
(each 1 H, d, J=5. 5 Hz, CH 2 0), 3.81 (1 H, dd, J=7.2, 3.9 Hz, H-3), 3.87 
(1 H, dd, J=7.0, 3.9 Hz, H-l), 5.82 (1 H, d, J=ll.l Hz, H-7), 6.21 (1 
H, d, J=ll.l Hz, H-6). 

20b ("7-f 7* — £.I&yo) : 'H NMR (CDC1 3 ) 5 : 0.02 — 0.07 (12 H, Si-Me x 
4), 0.55 (3 H, s, H-18), 0.56 (9 H, m, SiCH 2 x 3, overlapped with H- 
18), 0.86, 0.88 (each 9 H, s, Si-tBu x 2, overlapped with H-21), 0.95 
(9 H, t, J=7.9 Hz, SiCH 2 CH3 x 3), 1.19 (6 H, s, H-26, 27), 2.57, 2.92 
(each 1 H, d, J=5. 5 Hz, CH 2 0), 3. 69 (1 H, m, H-3), 4.03 (1 H, d, J=9.3, 
4.7 Hz, H-l), 5.82 (1 H, d, J=0. 7 Hz, H-7), 6.28 (1 H, d, J=10.7 Hz, 
H-6). 

(mffiffl22) (20S)-1 a , 25-v?fc HD^i/-2 0 , 2" -X#*^-:fe«ktf (20S)- 
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la,2S-iS]z \*U*rz/-2a,2'-3Li$*?*/-l9-S)V\Z&$>» t (2 0-Ep i -Y 
I -la, lb) > &<fc££(20S)-la!,2j3,25-hU t HD^>-2a-7Mn^ 
^;i/-19-7;Pb^^>D 3 (ft^2 0-Ep i-YI-2a) , &J;££(20S)-1 
a , 2 a, 25- h U b H U*i/-2 /3 -^;l/^"D ^^;i/-19-y ^ >d 3 2 

5 0-Ep i -Y I -2b) 




hU S/UJl'X— ^;i/#:T&3fc^%20 (50.0 mg, 0.0645 mmol, 20a:20b = 
&J3 : l©I^ii)0i*fh7kHo77>(l mUiMfc, ^^fb^h^^ 
10 ;i'T> ; tn^A(387ML, 0.387 mmol, 1. 0 M5=- h =7 k H P 7 5 >J#^) 

. mmzTimmmwisfro E.famz*.&&m%.* mst^Mzxitomvtt* 

fc&^Ui&y-rt'fc^A^n^h^:^ — (5 g, 50X— 70X StXfJlz/A^ 

15 £20-Epi-YI-2b(D?g-&$3 (3. 5 mg, 12%, 20-Epi-YI-2a : 20-Epi-YI-2b = $J 
4:1)> 70% ^mx^;^^^\ : ^ > y->^tH^J;D'fb'a-tl20-Epi-YI-laa:20-Epi- 
YI-lbcD^g-B-^ (23.0 mg, 8235, 20-Epi-YI-la : 20-Epi-YI-lb = ^j3: 1) 

o 

fc£-$j20-Epi-YI-2a£ 20-Epi-YI-2b£>*g'n-#j£HPLC (YMC-Pack ODS-AM SH- 
20 342-5, 150 x 20 mm, 20%7K/* * J —)V) teT#«6«l«U ^^20-Epi-YI- 
2a (2. 1 mg) :fecfcWb^20-Epi-YI-2b (0. 5 mg) 

{b-a-^YI-20-Epi-la, lb£rai?zM'&#J ; £HPLC (liChrosorb Si 60, Hibar, 250 x 4 
mm, s\*V> : mZ*^U> : =50 : 50 : 8) fcT#««f«U fc^ 

#IYI-20-Epi-la (I5.8mg) &£mb^#JYI-20-Epi-lb (6.1 mg, Z-^tt#0 £#fc e 
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YI-20-Epi-la : J H NMR (CDQ 3 ) 6: 0.55 (3 H, s, H-18), 0.86 (3 H, d, J=6.5 Hz, H-21), 
1.22 (6 H, s, H-26, 27), 2.30 (1 H, dd, J=13.4, 8.8 Hz, H-10), 2.40 (1 H, dd, J=13.7, 6.1 
Hz, H-4), 2.61 (1 H, dd, /=13.7, 3.5 Hz, H-4), 2.80 (1 H, m, H-90), 2.84 (1 H, d, J=4.7 
Hz, CH 2 0), 2.95 (1 H, dd, 7=13.4, 4.3 Hz, H-10), 3.08 (1 H, d, J=4.7 Hz, CH 2 0), 3.81 (1 

H, m, H-3), 3.98 (1 H, m, H-l), 5.86 ( 1 H, d, /=11.2 Hz, H-7), 6.39 (1 H, d, 7=11.2 Hz, 
H-6). 

MS m/z (%): 432 (M*, 29), 414 (29), 396 (18), 378 (56), 303 (18), 267 (48), 138 (100). 
YI-20-Epi-lb : *H NMR (CDC1 3 ) 6: 0.56 (3 H, s, H-18), 0.86 (3 H, d, 7=6:5 Hz, H-21), 

I. 22 (6 H, s, H-26, 27), 2.30 (1 H, dd, 7=13.7, 6.2 Hz, H-4), 2.36 (1 H dd, 7=13.5, 8.7 
Hz, H-10), 2.72 (1 H, dd, J=13.7, 3.7 Hz, H-4), 2.81 (1 H, m, H-9p), 2.86 (1 H, dd, 
J=13.5, 4.4 Hz, H-10), 2.94, 2.99 (each 1 H, d, J=4.7 Hz, CH 2 0), 3.82 (1 H, m, H-3), 3.90 
(1 H, m, H-l), 5.88 ( 1 H, d, J=11.2 Hz, H-7), 6.38 (1 H, d, J=11.2 Hz, H-6). 

MS m/z (%): 432 (M*, 68), 414 (77), 396 (35), 378 (50), 303 (35), 267 (42), 133 (100). 

20-Epi-YI-2a (3E£j6&#0 : 'H NMR (CDC1 3 ) 6 : 0.53 (3 H, s, H-18), 0.85 
(3 H, d, J=6.5 Hz, H-21), 1.21 (6 H, s, H-26, 27), 2.45 (1 H, dd, 
J=13.3, 8.7 Hz, H-4), 2.49 (1 H, dd, 1=13.3, 5.5 Hz, H-4), 2.56 (1 H, 
dd, J=14.2, 5.8 Hz, H-10), 2.62 (1 H, d, J=1.5 Hz, OH), 2.69 (1 H, dd, 
J=14.2, 2.9 Hz, H-10), 2.79 (1 H, m, H-9), 3.87 (1 H, m, H-3), 3.97 (1 
H, m, H-l), 4.71, 4.76 (each 1 H, dd, J=47.8, 9.7 Hz, CH 2 F), 5.81 ( 1 
H, d, J=11.2 Hz, H-7), 6.40 (1 H, d, J-11.2 Hz, H-6). 
19 F NMR (CDCI3) 6 : -240.3 (t, J=47. 8 Hz). 

20-Epi-YI-2b — : 'H NMR (CDC1 3 ) 5 : 0.55 (3 H, s, H- 

18), 0.86 (3 H, d, J=6.5 Hz, H-21), 1.22 (6 H, s, H-26, 27), 2. 17 (1 
H, dd, J=14.0, 4.0 Hz, H-4), 2.27 (1 H, br. t, J= — 11 Hz, H-10), 2.57 
(1 H, d, J=1.8 Hz, OH), 2.79 (1 H, m, H-9), 2.84 (1 H, m, H-4), 2.89 
(1 H, dd, J=13.2, 5.0 Hz, H-10), 3.76 (1 H, m, H-l), 3.95 (1 H, m, H- 
3), 4.70, 4.76 (each 1 H, dd, J=47. 6, 9.5 Hz, CH 2 F), 5.86 (1 H, d, 
J=11.2 Hz, H-7), 6.29 (1 H, d, J=11.2 Hz, H-6). 
,9 F NMR (CDC 1 3 ) 6: -240.2 (t, J=47. 6 Hz). 
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(20S)-1 a, 2 0,25- Ml k FD*->-2 a-^)V-U-J ? 
5>D 3 (it^m2 0-Ep i -Y I -3 a) > (20S)-1 a, 2 a, 25- h U 

kFD^>-2/3-*M/-19-/;i/fcf^>D 3 2 0-Epi-YI-3b 

) 



X3j^^#:T&3>fb^20-Epi-YI-la£:20-Epi-YI-lb <D*g-&#K23.0 mg, 
0.053 mmol, 20-Epi-YI-la : 20-Epi-YI-lb=^3 : l)0i*fh7kHP77 
X0.25 mL)jg»tfc, 'J^A7JV5-<>AtHU H (2 mg, 0.053 mmol)&Jn 
*.*afcT7«flHIflti^bfc. R*2^n«^«krX6«HW«fc, ^-n^n2 mg©U 

7>f — (3 g, 60* Ifl£x^;V/^1*>)teT**«U >fb-&^20-Epi-YI-3ai 
20-Epi-YI-3b <D*g-g-#Kl5. 5 mg, ttm&FW) £#fco 

20-Epi-YI-3a£20-Epi-YI-3b£#tr2i£-%£HPLC (YMC-Pack ODS-AM SH- 
342-5, 150 x 20 mm, 20X#A** ;W fcT4H*tt«U fc-g-^O-Epi-YI- 
3a (6.3 mg) ^«20-Bpi-YI-3bW:«»^'&<»a:bT¥K'r5 Jit 

20-Epi-YI-3a : »H NMR (CDC1 3 ) 6 : 0.54 (3 H, s, H-18), 0.86 

(3 H, d, J=6.5 Hz, H-21), 1.22 (6 H, s, H-26, 27), 1. 27 (3 H, s, 2- 

Me), 2.07 (1 H, m, H-10), 2.36 (1 H, dd, J=14.4, 4.6 Hz, H-4), 2.54 (2 

H, m, H-4, OH), 2.79 (1 H, m, H-9), 2.94 (1 H, dd, J=13.5, 4.4 Hz), 




m/oh 

20-Epi-YI-3a 



HCT*Me 
20-Epi-YI-3b 

(not isolated) 



20-Epl-YMa, b 
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3.74 (2 H, m, H-l, 3), 5.85 (1 H, d, J=11.3 Hz, H-7), 6.30 (1 H, d, 
J=11.3 Hz, H-6). 

mmm 24) (20s) * ^;w> u ;w $✓] -2 3 - 1 h a 

3ris-2 a -X^;i/-*5 (20S) -1 a - [ (t-^;i/^^ ^iVzs U ;P) ~>] -2 a- 

t 3 -x^;v-25-[( h u x^;i/v u *^r^]-i9-y ;nf * $ >d 3 




-40 < C^^bfe'>TWb^ (I) (101.9 mg, 1.138 mmol) ©^tK^X^U 
X— 5^1/(1 ml) ^^;PU^^7A(2.0 ml, 2.280 mmol, 1.14 

(110.3 mg, 0.142 mmol, *^J6MT?tt*93 : l©$g^%£^JB) 

i?x^;i/x— 5MK1.5 ni)»«tS«>o< OJn^tfc. s^^^-40 t c^Ti^ 
%^fqil:{bT> ; Ex^A7KMSJn^, WKx^ncxttffibfc. WttJBtt 

tefctettfcfcfcTifeitK #R7K»K»V^V^Aft^ BISSAU 

*y;i/*^A^nvh^^^^-(io g, 2%Btt*x9S«V^i*>)teT**«b 

, flS-&*21*xacDSt#:Stt#©fi'&'» (98.5 mg, 87SS) tUTifc, £©*g 
*Stt#:©H:*»21a : 21b =^3 : lt^oL 
21: 'H NMR (CDC1 3 ) 6: 0.06, 0.07, 0.09, 0.10 (each 3 H, s, Si-Me x 
4), 0.54 (3 H, s, H-l 8), 0.56 (6 H, q, J=7. 9 Hz, Si-CH 2 x 3), 0.84, 
0.91 (each 9 H, s, Si-tBu x 2, overlapped with H-21), 0.94 (9 H, t, 
J=7.9 Hz, Si-CHaCHg x 3, overlapped with CH,CH S ) , 1.19 (6 H, s, H-26, 
27), 2.80 (1 H, m, H-9), 3. 78, 3. 92 (ca. 3 : 1) (1 H, m, H-3), 3.70, 
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3.95 (ca. 1 : 3) (1 H, m, H-l), 5.79 (1 H, d, J=11.3 Hz, H-7), 6.10, 
6.16 (ca. 1 : 3) (1 H, d, J=11.3 Hz, H-6). 

(^«J25) (20S)-1 a, 2/3, 25-b U k H D^-2 a-X^;!/-19-y 
5 5>D 3 ab-&%20-epi-YI-4a) & <fctf(20S)-l a, 2 a, 25- h U b H D4^>-2/3- 
X^;P-19-y;Hf ^ >D 3 (te£*0-epi-YI-4b) 




<fb^%21 (98.5 mg, 0.124 mmol, 21a : 21b = ffiZ : 1 <DM&W 
10 $ S—)V (2 ml ) mmz, *J>7r-X)l>-fc>m(m.5 mg, 0.747 mmol)£ 

g, ^%Wm^)V/^^r»\ZT:mm^, *bl^520-epi-YI-4a:i3<fcaC20-epi- 
15 YI-4b£i®3 : KD^-VStsMetM (45.0 mg, 81*) 

'fb-&^20-epi-YI-4a43J:(^20-epi-YI-4b<&^j3 : 1 (On^^tsm^m^k 
HPLC (YMC-Pack ODS-AM SH-342-5, 205K7.R/* ^ / -;k 8ml / min) \ZTftMffi 
fc£*0-epi-YI-4a (27. 4 mg) &<fcmb^#f20-epi-YI-4b (7. 3 mg) £ 

20 20-epi-YI-4a: l H NMR (CDC1 3 ) 5: 0.53 (3 H, s, H-18), 0.85 (3 H, d, 
J=6.5 Hz, H-21), 0.98 (3 H, t, J=7. 5 Hz, CH^CHj), 1.21 (6 H, s, H-26, 
27), 2. 25 (1 H, dd, J=13.7, 8.9 Hz, H-10), 2.37 (1 H, dd, J=14.0, 6.2 
Hz, H-4), 2.45 (2 H, m, H-4, OH), 2.80 (2 H, m, H-9, 10), 3.85 (2 H, 
m, H-l, 3), 5.83 (1 H, d, J=11.2 Hz, H-7), 6.31 (1 H, d, J=11.2 Hz, H- 
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6). 

UV Amax (EtOH) : 244, 252, 261 nm. 

20-epi-YI-4b: »H NMR (CDC1 3 ) 6: 0.55 (3 H, s, H-18), 0.85 (3 H, d, 
J=6. 5 Hz, H-21), 0.99 (3 H, t, J=7. 5 Hz, CH,CH,) , 1.22 (6 H, s, H-26, 
5 27), 2.18 (1 H, dd, J=13.8, 6.6 Hz, H-4), 2.45 (1 H, dd, J=13.6, 8.5 
Hz, H-10), 2.62 (1 H, dd, J=13.6, 4.3 Hz, H-10), 2.71 (1 H, dd, 
J=13.8, 3.4 Hz, H-4), 2.80 (1 H, m, H-9), 3.74 (1 H, dd, J=8. 5, 4.3 
Hz, H-l), 3.88 (1 H, dd, J=6. 6, 3.4 Hz, H-3), 5.84 (1 H, d, J=11.2 Hz, 
H-7), 6.31 (1 H, d, J=11.2 Hz, H-6). 
10 UV Amax (EtOH): 244, 252, 261 nm. 

(mmM26) (20S)-1 a, 2/3, 25- MJ b Fn^-20!-* h3^>*^;i/-19- 
y;l/H^==>D 3 (te£*0-epi-YI-5a) fe<fctX(20S)-l a, 2 a, 25-h U b h*D+ 
h^->^^;W-19-/;i/b^^>D 3 «b-£%20-epi-YI-5b) 

15 




{b-a-%20 ( 10.4 mg, 0.013mmol, 20a:20b=^J 3 : HDm&Ql) ©fcizM^ 
/— )V (0.5 ml) mW.\z.ts>yr—7s)V^ym (18.7 mg, 0.080 mmol) £Jp 

(5 g, 70XMfcX3 i ;i//'s3 i +>-» ICTiSb, Yb^20-epi-YI-5a 
£J;tf20-epi-YI-5b£i®3 : 1 <DWl^T:^m^m (5.0 mg, 81%) it 
^20-epi-YI-5a^«fcmo-epi-YI-5b§^j3 : l<£#J^T^tfig'&^&HPLC ( 
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YMC-Pack ODS-AM SH-342-5, 150 x 20 mm, 15KzK/*^ / — )V) \ZTfr%mU 
U -fb£*0-epi-YI-5a (2. 0 mg) &<tmO-epi-YI-5b (0. 8 mg) £#fc 0 

20-epi-YI-5a: 'H NMR (CDC1 3 ) <5 : 0.53 (3 H, s, H-18), 0.85 (3 H, d, 
J=6.5 Hz, H-21), 1.21 (6 H, s, H-26. 27), 2.41 (2 H, m, H-4, OH), 2.53 
5 (1 H, dd, J=14. 1, 5.6 Hz, H-10), 2.68 (2 H, m, H-10, OH), 2.80 (1 H, 
m, H-9), 2.94 (1 H, s, OH), 3.44 (3 H, s, OMe), 3. 69, 3.74 (each 1 H, 
d, J=9.5 Hz, OCH 2 0), 3.89 (2 H, m, H-l, 3), 5.82 (1 H, d, J=11.2 Hz, H- 
7), 6.39 (1 H, d, J=11.2 Hz, H-6). 
UV Amax (EtOH) : 244, 252, 261 nm. 

10 20-epi-YI-5b: *H NMR (CDC1 3 ) 6: 0.55 (3 H, s, H-18), 0.85 (3 H, d, 
J=6.4 Hz, H-21), 1.21 (6 H, s, H-26, 27), 2. 12 (1 H, dd, J=13.9, 3.4 
Hz, H-4), 2.21 (1 H, br. t, J= — 12 Hz, H-10), 2.77~2.89 (4 H, m, H-4, 
9, 10), 2.89 (1 H, s, OH), 3.43 (3 H, s, OMe), 3. 65, 3.77 (each 1 H, 
d, J=9.5 Hz, OCH 2 0), 3 . 79 (1 H, m, H-l), 3.84(1 H, m, H-3), 5.88 (1 H, 

15 d, J=11.2 Hz, H-7), 6.27 (1 H, d, J=11.2 Hz, H-6). 
UVAmax (EtOH): 244, 252, 261 nm. 

mmmi) (2os)-i a-ut-^jwt^K^v Mtt^i-ta-Khv 

* ^;i^> U )V) :t3f ~>] -Si&tt (20S) -1 a - [ ii-^fri?* U )V) **>>1 - 

20 2 £ - [ ( h u * j-yv >> u )V> ->] -25- [ ( h u x^;p u ;w >-] -1 9- / )v tf 

^>D 3 t-^;i/i^^;i^U;i/X-^;i/ «b£*3a, 23b) 




-78 £ Cfc^b^b'B-#j22 (435. 2 mg, 0.660 mmol, 22a : 22b = $52 : \<D 



61 



WO 2004/033420 



•CT/JP2003/013053 



0. 660 mmol, 1. 6 W\tt>mW0 &]JQ%.lSftmm. ^7>H"?>^rh>#:T? 
ab^^%14c (173.8 mg, 0.440 mmol) <Dl7Krh7t FD77> (3 ml)}§ 

-(20 g, 2XWmx^;i//^\^»JCT)KMb> <b^23 (243.4 mg, 66%) 

«fctf23b©Jfc*Ki:*93 : 2-e&ofc„ 5X««x^;U/^tf>»ttJttJ: DifeKJfc 

10 (Dit&mUc (30.0 mg, 17*) fc<fctf5XB|sRX3\n//^1f>»ffi|B < fcDfc<& 
mil (157.6 mg) £tUJ|XLfc„ 
MONMRt-^ 

23a (^$L&M) : *H NMR (CDC1 3 ) <5 : 0. 04, 0. 055, 0. 058, 0. 063 (each 
3 H, s, Si-Me x 4), 0.12 (9 H, Si-Me x 3), 0.54 (3 H, s, H-18), 0.56 

15 (6 H, q, J=7.9 Hz, SiCH 2 x 3), 0.85 (3 H, d, J=6. 5 Hz, H-21), 0.87, 
0.88 (each 9 H, s, Si-tBu x 2), 0.94 (9 H, t, J=7. 9 Hz, SiCH,CH, x 
3), 1.19 (6 H, s, H-26, 27), 2. 30 (1 H, m), 2.50 (2 H, m), 2.79 (1 
H, m, H-9), 3.54 (1 H, m, H-2), 3.80 (1 H, m, H-3), 3.88 (1 H, m, H- 
1), 5.81 (1 H, d, J-ll.l Hz, H-7), 6.10 (1 H, d, J=U.l Hz, H-6). 

20 23b — §LJ&m) : 'H NMR (CDC1 3 ) <5 : 0.04, 0.06 (each 3 H, s, 

Si-Me x 2), 0.07 (6 H, s, Si-Me x 2), 0.12 (9 H, Si-Me x 3), 0.53 (3 
H, s, H-18), 0.56 (6 H, q, J=7. 8 Hz, SiCH 2 x 3), 0.84 (3 H, d, J=6. 6 
Hz, H-21), 0.86, 0.89 (each 9 H, s, Si-tBu x 2), 0.94 (9 H, t, J=7. 8 
Hz, SiCHjCHa x 3), 1.19 (6 H, s, H-26, 27), 2.10 (1 H, m), 2.44 (2 H, 

25 m), 2.79 (1 H, m, H-9), 3.60 (1 H, m, H-2), 3.80 (1 H, dd, J=8.7, 
4.5 Hz, H-l), 3.94 (1 H, m, H-3), 5.79 (1 H, d, J=11.2 Hz, H-7), 
6.13 (1 H, d, J=11.2 Hz, H-6). 

(^0928) (20S) -1 a -(t--f^)Vz? * 1/ U frtti/) -2 a , 25- t H 
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D * <k Xf (20S) -1 a - (t-y ^;W> U -2 jS , 2 5->> t F D 

^>-i9-/;nf^>D 3 t-^;p^^^;i/->u;i/x-^;i/ tfb£«4a, 24b) 




<t&%02Z (182. 5 mg, 0.218 mmoK 23a : 23b =&F3: 2(DU^^) £5=^9 
5 ii^tiy^ytmWtt^iKDm^m (9.5 ml, 8 : 8 : 1, v/v/v) fc»#U 

#77 4— (10 g, 2X»»X5 i ;V/'\^r1J-» HTl^l, fc£*4a (39.1 
10 mg, 2885) cfe«ktffc'&4&24b (26.0 mg, 1850 ^frJR^m6!«T&ofc 

o 

24a: 'H NMR (CDC1 3 ) 6: 0.067, 0.077, 0.083, 0.10 (each 3 H, s, Si-Me 
x 4), 0.54 (3 H, s, H-18), 0.86 (3 H, d, J=6. 6 Hz, H-21), 0.87, 0.88 
(each 9 H, s, Si-tBu x 2), 1.22 (6 H, s, H-26, 27), 2. 27 (1 H, d, 

15 J=3.2 Hz, OH), 2.31 (1 H, dd, J=12.6, 3.7 Hz), 2.48 (2 H, m), 2.79 
(1H, m, H-9), 3.51(1 H, m, H-2), 3.91, (1 H, m, H-3), 4.00 (1 H, m, H- 
1), 5.80 (1 H, d, Hl.l Hz, H-7), 6.15 (1 H, d, J-ll.l Hz, H-6). 

24b: l H NMR (CDC1 3 ) <5 : 0.06, 0.07, 0.08, 0.10 (each 3 H, s, Si-Me x 
4), 0.53 (3 H, s, H-18), 0.86, 0.90 (each 9 H, s, Si-tBu x 2, 

20 overlapped with H-21), 1.21 (6 H, s, H-26,' 27), 2.18 (1 H, dd, J=13.0, 
4.5 Hz), 2.39 (3 H, m), 2.80 (1H, m, H-9), 3.59 (1 H, m, H-2), 4.00 (2 
H, m, H-l, 3), 5.80 (1 H, d, J=11.2 Hz, H-7), 6.18 (1 H, d, J=11.2 Hz, 
H-6). 
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(^»J29) (20S)-1 a-[(t-^;i/> ? ^^;i/~>U;i/)^>']-2a-{2-[(t- 
7?-)V 5> * 9 s U )V) Or* ->] -x h * M -2 5- k F n 5/- 1 9- / ;W tf ^ == >D 3 




24a 25a 



0 < CiC^bfe>fb'B-^24a (17.0 mg, 0.026 mmol) ©^fci^^WafrATS F 
*^fh7tFD77>©SMt (9 : 1, 1 ml, v/v) fc, jjcSfrfhtf-FU 
VI* (31.4 mg, 0.786 mmol, 60X/1^^^ >U F) 
^r'»-t-^'5 1 ;Vv ? ^5 L ;Vv'>'9> (27 Ail, 0.126 mmol) <SrJq^b<^b 
fe 0 22R#M&, S^^^KTKSrlin^, ttX^l/fi^A^U-^^I (1:1, 
v/v) fcTJtUffibfc. #«JP&*^itffcfcfcTife#U ^SWftT^^^A 

^> mm'S&vtta ii*>'U^A7A^D7h^7^- (5 g , 7% 
wm^)v/^^-» it&msa. (15.4 mg, n%) 2oxw 

mx^;P / /^\^U->^ffi§|5J;D7|5^M^ > r^?>^^24a (2.8 mg, 16%) £ 

25a: 'H NMR (CDC1 3 ) 6 : 0.04-0.08 (18 H, Si-Me x 6), 0.54 (3 H, s, 
H-18), 0.87, 0.89, 0.91 (each 9 H, s, Si-tBu x 3 overlapped with H- 
21), 1.21 (6 H, s, H-26, 27), 2. 79 (1 H, m, H-9), 3.21(1 H, m, H-2), 
3.7~3.9 (4 H, m, 0CH 2 CH 2 0), 3.96 (1 H, m, H-3), 4.14 (1 H, m, H-l), 
5.81 (1 H, d, J=11.2 Hz, H-7), 6.15 (1 H, d, J=11.2 Hz, H-6). 

(HWJ30) (20S)-las-[(t-^;i/^^^^U;i/)^->]-23-{2-[(t- 

^;^^5 1 ;i/'>u;w^v']-xF^M-25-kFn^>'-i9-y;wk^a>D, 
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24b 25b 



0 e C{C^bfe>fb^24b (15.3 mg, 0.024 mmol) CDMtK^^^I/^AT^ H 
(1 ml) ^K^k^-bU^A (18.9 mg, 0.471 mmol, 60*A°^7^>U^ 
fH) ^<k^(2-^DtIh^i/)-t-^;^^5 1 ;i/^i/7> C20 m 1, 0.093 
mmol) &to%.MV<m.&Vtco 22PfP H m KJfc»fc*IC7R&Jn*., Sfl?;^ 
<fct*v*U->fl'&Jft (1:1, v/v) KiTjfttHLfco *«»ftifijftiftJft7Kfc:Ttfc» 

Th^?^ — (5 g, 7«iHx^/A+U-» KlT«MttU fc£-#j25b ( 
12.0 mg, 63%) 20X»»X9 i ;P/^^>»fflffi<tD* i KlSJK» , T?»S 
fc&mib (3.4 mg, 22X) SrHMKbfc, 

25b: 'H NMR (CDC1 3 ) <5 : 0.05~0.07 (18 H, Si-Me x 6), 0.53 (3 H, s, 
H-18), 0.86, 0.88, 0.89 (each 9 H, s, Si-tBu x 3, overlapped with H- 
21), 1.21 (6 H, s, H-26, 27), 2.13 (1 H, dd, J=12.8, 4.0 Hz, H-10), 
2.35 (2 H, m, H-4), 2.46 (1 H, m, H-10), 2.80 (1 H, m, H-9), 3.28 (1 
H, m, H-2), 3.61(1 H, m), 3.73 (2 H, m), 3.83 (1 H, m), 3.96 (1 H, dd, 
J=8.8, 4.3 Hz, H-l), 4.04 (1 H, m, H-3), 5.79 (1 H, d, J=ll.l Hz, H- 
7), 6.14 (1 H, d, J=ll.l Hz, H-6). 

(^«J3 1 ) (20S) -1 a , 25-v 5 1 H D 3r ~>-2 a - (2- 1 H a * >--X h - 
19-/;Hf^>D 3 0fb£-%20-epi-YI-6a) 
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" aa 20-epi-YI-6a 

ftl£-#725a (15.4 mg, 0.019 mmol) <D$k7k*$ J— )V (0.5 ml) mWtZ.j]> 
7T~X)V*>m: (26.6 mg, 0.114 mmol) &nx. ^MtCT2l$P*1if #bfc 0 

^->'j^M7A^D7 v???*— (3 g, 2%*? 

;V) ^^THPLC (YMC-Pack ODS-AM SH-342-5, 150 x 20 mm, 

20%7j</^/-;i/, 8ml/min) &CT*tML, flS-&%20-epi-YI-6a (6.4 mg, 
7230 £#&o 

10 20-epi-YI-6a: »H NMR (CDC1 3 ) 6: 0.55 (3 H, s, H-18), 0.85 (3 H, d, 
J=6.5 Hz, H-21), 1.21 (6 H, s, H-26, 27), 2. 19 (2 H, m, H-4, 10), 
2. 33, 2.41, 2.56 (each 1 H, br. s, OH x 3), 2.63 (1 H, dd, J=13.2, 4.3 
Hz, H-4), 2.80 (1 H, m, H-9), 2.84 (1 H, dd, J=14.4, 5.4 Hz, H-10), 
3.37 (1 H, dd, J=7.8, 2.8 Hz, H-2), 3.72—3.83 (4 H, m, 0CH 2 CH 2 0), 3.96 

15 (1 H, m, H-3), 4.14 (1 H, m, H-l), 5.83 (1 H, d, J-11.2 Hz, H-7), 6.34 
(1 H, d, J=11.2 Hz, H-6). 
UV A max (EtOH) : 243, 252, 261 nm. 

(HJSM32) (20S)-lat,25->>t: Hn4 1 v'-2 3-(2-t Kn^J/-xh^»- 
20 19-/;i/tf^$>D 3 «b^20-epi-YI-6b) 




20-epi-YI-6b 



fc-&*25b (12.0 mg, 0.015 mmol) (DM**? /—JV (0.5 ml) mWz, ft 
>7 7-XM>t (20.7 mg, 0.089 mmol) £iP;5L, ^mzT2mmm.Wlsfc 

o W^'J^*7A^D-7h^77^- (3 g, 2u^;-v«x 
^;i/) ^THPLC (YMC-Pack ODS-AM SH-342-5, 150 x 20 mm, 

20%7K/ , ^^y-M 8ml / min) KLTJfitMU {b^20-epi-YI-6b (5. 6 mg, 
8150 §ffc. 

10 20-epi-YI-6b: 'H NMR (CDC1 3 ) 6: 0.54 (3 H, s, H-18), 0.85 (3 H, d, 
J=6.5 Hz, H-21), 1.21 (6 H, s, H-26, 27), 2. 35 (1 H, br. d, J=14.2 Hz, 
H-4), 2.48 (1 H, dm, J=14. 2 Hz, H-4), 2.79 (1 H, m, H-9), 3.09 (1 H, 
dd, J=13. 5, 3.7 Hz, H-10), 3.29 (1 H, dd, J=8. 7, 2.7 Hz, H-2), 3.67 (1 
H, m), 3.76—3.89 (4 H, m, H-l, 0CH 2 CH 2 0), 4.17 (1 H, m, H-3), 5.84 (1 

15 H, d, J=11.2 Hz, H-7), 6.28 (1 H, d, J-11.2 Hz, H-6). 
UVAmax (EtOH): 243, 252, 261 nm. 

(^M0!!33) (20S)-1 a-l(l-^^)V-y^^JV^V)V)^r^^-2-^^V- 
25-fc HD^->-19-y;l/tf^^>D s t-y^^^^I/v-U^x— t^)V (fc&m 
20 26) 




-78*C IZ&m L t^m^^ U )V (18/Lil, 0. 206 mmol) (DMyki&fc^U 
> (1 ml) mmz, -J*?-)V7.)V-fc3ri/ H (29^1, 0.414 mmol) CD&SzfC&'fb 

*?-v> (o.2 mi) mm*tiuz.. sftmmwvfao z\<D^mm.wmm\z^m 

5 24 (61.0 mg, 0.094 mmol, 24a : 24b =153 : 2<Dm&fo<DM& 1 ®)) <DM7km. 

fc*^u> (i.2mi) mwt&Mtto -nx>T\5frmm.wvrc'&. bux^ 

75> (131 Ml, 0.940 mmol) -78 < CT30^ O'CTlOSHf #bfc 0 Jx 

10 D?h^77^- (5 g, W%%m.3-?')V/'\3c J fr» ttsiu, 4t&m6 ( 
52.0 mg, 86*) £m-fc^£bT#fco 

26: l H NMR (CDC1 S ) 6: 0.055, 0.065, 0.069, 0.10 (each 3 H, s, Si-Me 
x 4), 0.55 (3 H, s, H-18), 0.87, 0.89 (each 9 H, s, Si-tBu x 2, 
overlapped with H-21), 1.22 (6 H, s, H-26, 27), 2.45 (1 H, dd, J=13.5, 

15 8.7 Hz), 2.52 (1 H, dd, J=14. 2, 4.1 Hz), 2.66 (1 H, dd, J=13.5, 5.5 
Hz), 2.72 (1 H, dd, J=14. 2, 6.3 Hz), 2.83 (1 H, m, H-9), 4.35 (1 H, 
dd, J=6.3, 4.1 Hz), 4.55 (1 H, dd, J=8. 7, 5.5 Hz), 5.81 (1 H, d, 
J=11.2 Hz, H-7), 6.35 (1 H, d, J=11.2 Hz, H-6). 

20 (^»J34) (20S)-1 a-ta-^I/^^^'J;!/)^^]^-^; ;* 

^U>-25-b Fn3r->-19-y;Hf^>D 3 i-^fyV *^)V s sV )\s3L-^t)V<D 

E-m&fo&&m-mvk& ut&mtn, 27b) 
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-40 < C^^bfe^X^;i/v'T/^^;^X^-h (24m 1, 0.148 mmol) 
©MTk-xh^fc Hn77> (1 ml) mmz, n-^'J^^A (95m 1, 0.151 
mmol, 1.58 M^+)->MO SJO A15^it^bfe^, fc^26 (48.7 mg, 
5 0.075 mmol) (D^tRt 2 - h7bHn77> (1.2 ml) mtfc&ty-D < QtiQZ-tc* - 

40^-^1. mmmftvtc'&s ^mu^miz^mmitTy^^ATKmm^-nnx 

wfflm^)v/s\3r*]r» izxmmiss fc&mi (50.0 mg, 99%) &-m<D 
) &&T$m l &fc'm (z-m&m oitmumi : it?^^^ 0 

27a: »H NMR (CDCls) 6: 0.054, 0.067, 0.099, 0.121 (each 3 H, s, Si- 
Me x 4), 0.55 (3 H, s, H-18), 0.83, 0.92 (each 9 H, s, Si-tBu x 2), 

15 0.86 (3 H, d, J=6.5 Hz, H-21), 1.22 (6 H, s, H-26, 27), 2. 80 (1 H, m, 
H-9), 3.12 (1 H, m, H-10), 4.46 (1 H, m, H-l), 4.99 (1 H, t, J=2.8 Hz, 
H-3), 5.47 (1 H, d, J=1.8 Hz, C=CHCN), 5.82 (1 H, d, J=ll.l Hz, H-7), 
6.19 (1 H, d, 1=11.1 Hz, H-6). 

27b: 'H NMR (CDC1 3 ) 6 : 0.063, 0.075, 0.112, 0.132 (each 3 H, s, Si- 

20 Me x 4), 0.54 (3 H, s, H-18), 0.83, 0.92 (each 9 H, s, Si-tBu x 2), 
0.86 (3 H, d, J=6.5 Hz, H-21), 1.22 (6 H, s, H-26, 27), 2.80 (1 H, m, 
H-9), 2.99 (1 H, m, H-10), 4.57 (1 H, m, H-3), 5.04 (1 H, t, J=2. 8 Hz, 
H-l), 5.47 (1 H, d, J=1.8 Hz, C=CHCN), 5.79 (1 H, d, J=ll.l Hz, H-7), 
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6.32 (1 H, d, J=11.2 Hz, H-6, 7). 

(^860935) (20S)-1 a-l(t-7^)\,z?*^)Vz/V )V) ^->] -2- [2- ( b H 
p * -X9=- U 5 s >] -25- 1 Hn^^-i9-/;ptf^$>D, t-^^^^^l/^ 
U;i'X-5 : -;KZ)E-Stt^«fcm-Stt* tffc£«9a f 29b) 




27 28 29a 29b 



-78t;fc?>3Wbfc'fc'&*27 (20.0 mg, 0.030 mmol, 27a : 27b = ftjl : \<D 

m&m) ©«h;ux> a m o mmz, *.mik-\so-7^)VT)v*-v& ( 

60m 1, 0.060 mmol, 1.0 M^t^HfiS) &%QX.Tc a 3NFW«fc-20 , CJCKl6ffi 
ll$mtft&& 7jc^b-iso-y^;i/T;i/^xr>A (30/z 1, 0.030 
mmol, 1.0M^>»«D fcjiinU JEfc, 5. 5P#|iflJ£#b&. Stc^SS" 

asrti&esbfc. »at^x^/-;v (i mo t?js#u ^mit^m^b 

(1.1 mg, 0.030 mmol) ^in^Ot^TlPf TO#bfco 

(4 g, 15«^X5 1 ;i//'-\^i7-» (:TiIb, {b^#j29a (5.5 mg) *5,fctf 
fc^29b (5.0 mg) <&ff-JR$Sfci:52!n?&o&. 5fc^J&IiCm?&& 

W&mil (7.5 mg, 38S) ^HJiRbfeo 

29a: "H NMR (CDCI3) 5 : 0.02, 0.07, 0.08 (3 H, 3 H, 6 H, s, Si-Me x 
4), 0.55 (3 H, s, H-18), 0.85, 0.92 (each 9 H, s, Si-tBu x 2, 
overlapped with H-21), 1.22 (6 H, s, H-26, 27), 2. 29 (2 H, m, H-4), 
2.79 (1 H, m, H-9), 2.88 (1 H, dd, 1=12.7, 4.3 Hz, H-10), 4.19 (1 H, 
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dd, J=12.7, 6.8 Hz, CH 2 0H), 4.31 (1 H, dd, J=12.7, 6.7 Hz, CH 2 OH), 4.37 
(1 H, dd, J=9.7, 4.3 Hz, H-l), 4.81 (1 H, t, J=3.8 Hz, H-3), 5.72 (1 
H, t, J=6.8 Hz, C=CH), 5.85 (1 H, d, J=11.2 Hz, H-7), 6.15 (1 H, d, 
J=l 1. 2 Hz, H-6). 

5 29b: 'H NMR (CDC1 3 ) 6: 0.01, 0.07, 0.08, 0.09 (each 3 H, s, Si-Me x 
4), 0.54 (3 H, s, H-18), 0. 83, 0.93 (each 9 H, s, Si-tBu x 2), 0.85 (3 
H, d, J=6.5 Hz, H-21), 1.22 (6 H, s, H-26, 27), 2.14 (1 H, br. t, J=~ 
11.5 Hz, H-4), 2.55 (1 H, dd, J=12.3, 5.0 Hz, H-4), 2.82 (2 H, m, H-9, 
10), 4.22 (1 H, dd, J=12.3, 7.1 Hz, CH 2 0H), 4.30 (each 1 H, dd, J=12.7, 
10 7.0 Hz, CH 2 OH), 4.47 (1 H, m, H-3), 4.86 (1 H, t, J=3. 1 Hz, H-l), 5.72 
(1 H, m, C=CH), 5.81 (1 H, d, J=ll.l Hz, H-7), 6.25 (1 H, d, J=ll.l 
Hz, H-6). 

(mm&m) (20S) -l a , 2 5->> kFD^ [2- ( fc F n ^ ~» -X^- U 5 s > 
15 ]-19-/;Hf^£=>D 3 (B-^m (fc-&tl20-epi-YI-8a) 




29a 20-epi-YI-8a 

<fb£-%29a (11.0 mg, 0.016 mmol) (DM**? /— )\> (0.5 ml) t) 
>77-X)Vfc>m (11.4 mg, 0.049 mmol) &iM?L&m.\ZT2m&i1&&V1to 

^v' l J*^7A^DYh^7^f- (3 g, 3%*?/— JV/MWtZLT- 
)V) fcT«f«U >fb^%20-epi-YI-8a (6.4 mg, 8890 £#fc 0 

20-epi-YI-8a: l H NMR (CDClg) <5 : 0.54 (3 H, s, H-18), 0.86 (3 H, d, 
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J=6.5 Hz, H-21), 1.21 (6 H, s, H-26, 27), 2. 42 (2 H, m, H-4), 2.81 (1 
H, m, H-9), 3.15 (1 H, d, J=12. 8, 4.9 Hz, H-10), 4.15 (1 H, dd, 
J=12.4, 5.9 Hz, CH^OH), 4.39 (2 H, m, H-l, CHjOH), 4.84 (1 H, m, H-3), 
5.80 (1 H, m, C=CH), 5.88 (1 H, d, J=ll.l Hz, H-7), 6.29 (1 H, d, 
5 J=ll.l Hz, H-6). 

UVAmax (EtOH) : 246, 254, 263 nm. 

mmmzi) (20S) -l a,25->>t: HO^r5^-2-[2-(k H D^^-X^U <r> 
]-19-/;Hf^== >D 3 (Z-^ft#) (fc£-#f20-epi-YI-8b) 




^-&#J29b (11.0 mg, 0.016 mmol) — )V (0.5 ml) mmz, ft 

>yy—X)l^>m (11.4 mg, 0.049 mmol) &llQz_, ^SKIT ^mfflffiftVTc 

15 . ii^>'j*m7A^DTh^77^- (3 g , z%*& s—)v/wmx. 

?-Jl) ICTlSU, >fb<&tJ20-epi-YI-8b (4. 8 mg, 66%) 

20-epi-YI-8b: 'H NMR (CDC1 3 ) 6 : 0.55 (3 H, s, H-18), 0.85 (3 H, d, 
J=6.5 Hz, H-21), 1.21 (6 H, s, H-26, 27), 2. 21 (1 H, br. t. J=~13 Hz, 
H-4), 2.33 (1 H, dm, H-10), 2.70 (1 H, d, J=12.8, 4.7 Hz, H-4), 2.82 
20 (2 H, m, H-9, 10), 4.24 (1 H, dd, J=12.6, 6.4 Hz, CH 2 0H), 4.38 (1 H, 
dd, J=12.6, 7.4 Hz, CH 2 0H), 4.46 (1 H, m, H-3), 4.87 (1 H, t, J=4. 2 Hz, 
H-l), 5.83 (2 H, m, H-7, C=CH), 6.40 (1 H, d, J=ll.l Hz, H-6). 
UVAmax (EtOH): 246, 254, 263 nm. 
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mn&m) (aS*. 2R, 6R)-:feJ:maR*, 2R, 6R)-{[4-^>v?;i/^->-2, 6-tf 




-78X;\ZftiMVfei?X.^)lz/T / *?-)V&X&j — h (112M, 0.69 mmol) 
©i7Kfh7th'n77> (1 ml) tem-^^WJ^A (493^1, 0.69 mmol, 

m§ (160 mg, 0. 345 mmol) (DMt^^t h^k b*U77> (1.2 ml) BW.^^ 

^mm}*&m'kM7k\zTm&is, mTkmwt-j-hvy&izTt&m: 
^^*b^o ^sa^'j*y^7A^a , 7h^77^- (5 g , 2%m 

tX^/A+t» fc-OfMU Yb^30 (162 mg, 96*) &~m<D±Lte.g, 

^(Du^miivxntco z\<Dm&®*ffi&^%m&fo<DVc>m*.m\ ■. 2T& 

-oTc^ aS*,2R,6R#:£:aR*,2R,6R fcO^ITntf^&I&mMtmWXgtefr^fc 

o 

30a (T-f^— £jft<MK teffite&teflO : L H NMR (CDC1 3 ) 6: 0.05, 0.06, 
0.08, 0.11 (each 3 H, Si-Me x 4), 0.85, 0.91 (each 9 H, s, Si-tBu x 
2), 1.32 — 1.48 (2 H, m), 2.28 (1 H, m), 2.39 (1 H, m), 3.96 (1 H, m, 
H-l), 4.54 (2 H, s, PhCHj), 4.56 (1 H, m), 4.98 (1 H, m), 5.41 (1 H, d, 
J=2.0Hz, C=CH), 7.25—7.35 (5 H, m, arom. H). 

30b (££/&%, ift«telH4#) : 'H NMR (CDC1 3 ) 6 : 0.07, 0.08, 0.09, 
0.11 (each 3 H, Si-Me x 4), 0.84, 0.91 (each 9 H, s, Si-tBu x 2), 1.60 
-1.73 (2 H, m), 2.22 (2 H, m), 3.85 (1 H, m, H-l), 4.57, 4.61 (each 1 
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H, d, J=12. 1 Hz, PhCHj), 4.94—5.00 (2 H, m, H-3, 5), 5.43 (1 H, d, 
J=1.5 Hz, C=CH), 7.25—7.33 (5 H, m, arom. H). 
jg-&4&©MS m/z (%): no M + , 403 (47), 91 (100). 

(H2&M39) (aS*, 2R, 6R)-:feJ;tf(aR*, 2R, 6R)-{[4-^>> ? ;l/^>'-2, 6-tf 
«fr&4&31) 




-78 < Cfc?fr£IU;fc'ffc'&4&30 (310 mg, 0.635 mmol, 30a : 30b =m:2<DW& 
W) <DMfch)V2L> (3 ml) mmz, 7mit^-iso-^)VT)lS.=-^A (763 
ULl, 0. 763 mmol, 1.0 Mb^X>it) < 0 £in;l, 1. 5P#figjlj$b£: 

1*^:7 >r- (13 g, mwm^jv/^y-y) it&mzi ( 

288.5 mg, 93%) ^-ScD^M^©^^ <h btffc. 
-r^>Sffi#©it^^Jl : 2T&ofc^ aS*,2R,6R#:iaR*,2R,6R #:(DVi-rtl 

I^CNMRf-^ 

31a C?-Y^- £ric«K IKffiteftttflO : ! H NMR (CDC1 3 ) <5 : 0.03-0.07 
(12 H, Si-Me x 4), 0.85, 0.92 (each 9 H, s, Si-tBu x 2), 1.47 (2 H, 
m), 2.33, 2.44 (eachl H, m), 3.97 (1 H, m, H-l), 4.56 (2 H, s, PhCHj), 
4.69 (1 H, ddd, J=11.8, 5.3, 1.7 Hz), 5.53 (1 H, m), 6.16 (1 H, dd, 
J=7.9, 1.6 Hz, C=CH), 7.26 — 7.36 (5 H, m, arom. H), 10.09 (1 H, d, 
J=7. 8 Hz, CH0) . 

31b iU1SttM##:) : l H NMR (CDC1 3 ) 6: 0.03-0.07 (12 H, 
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Si-Me x 4), 0.88 (18 H, s, Si-tBu x 2), 1.78, 1.90, 2.04, 2.17 (each 1 
H, m), 3.93 (1 H, m, H-l), 4.53, 4.58 (each 1 H, d, J=11.8 Hz, PhCHj), 
4.61 (1 H, m), 5.12 (1 H, dd, J=8. 9, 4.3 Hz), 5.88 (1 H, d, J=7. 7 Hz, 
C=CH), 7.25-7.36 (5 H, m, arom. H), 10.49 (1 H, d, J=7. 7 Hz, CHO). 
5 m^OUS m/z (%): no M + , 449 (32), 433 (3), 358 (4), 341 (13), 325 
(7), 317 (5), 209 (10), 91 (100). 

(mmmo) (aS*. 2R, 6R)-43j:a?(aR*, 2R, SR)-{te-^>iS)\s7$-if->>-2, 6-fc* 

x-[(t-y^^^^;i/5>u;P)^->]-->^n^\^>/u^>}-x^y-;i/ (^ 

10 ^32) 




0tt:^tfc7Jl/fb PfaX&Zfc'&mi (288 mg, 0.587 mmol, 31a : 

3ib =mi : tom^w-^u^m) <D^?y—ji (i mi) mmz, 7km<k*vm 

(26.6 mg, 0.704 mmol) m#W3tJ$btf!: 0 ^U^mzyk 

do g, \^%mm^)v/^^r» ^-a-^32 (283.3 mg, 

98*) ^- t©4#stt*©g^% t i/T#fc. z\<Dn-£ry!i*Mf&~rz>m®ifc 

<Dttmfem2 : lT&o7fe^ aS*,2R,6R#:£aR*,2R,6R #<DV>Tn#^;£^ 

20 frtemmx^tefr^tco 

I^ftONMRf-^ 

32a (££j&#K : ^NMR (CDCI3) <5: 0.008, 0.04, 0.10, 

0.11 (each 3 H, s, Si-Me x 4), 0.85, 0.92 (each 9 H, s, Si-tBu x 2), 
1.55 (1 H, m), 1.68 (1 H, q, J=10.8 Hz), 2.08 (1 H, m), 2.20 (1 H, m), 
25 2.94 (1 H, dd, J=10.0, 4.3 Hz, H-l), 3.90 (1 H, tt, J=10.0, 4.3 Hz, H- 
1), 4.02 (1 H, ddd, J=13.5, 9.2, 7.0 Hz, CHjOH), 4.34 (1 H, m, H-3, 5), 
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4.40 (1H, m, CHjOH), 4.54 (2 H, s, PhCH,), 4.69 (1 H, dd, J=10.8, 4.0 
Hz, H-3, 5), 5.62 (1 H, t, J=5. 8 Hz, C=CH), 7.24~7.35 (5 H, m, arom. 
H). 

32b (T-r^— £j&BK iftffitt&teflO : 'H NMR (CDC1 3 ) <5 : -0.01, 0.05 
5 (each 3 H, s, Si-Me x 2), 0.07 (6 H, s, Si-Me x 2), 0.83, 0.92 (each 9 
H, s, Si-tBu x 2), 1. 30 — 1. 41 (2 H, m), 2.21 (1 H, m), 2.38 (1 H, m), 
3.94 (1 H, tt, J=11.3, 4.3 Hz, H-l), 4.23 (2 H, m, CH 2 0H), 4.48 (1 H, 
m, H-3, 5), 4.53, 4.57 (each 1 H, d, J=11.8 Hz, PhCH 2 ), 4.86 (1 H, m, 
H-3, 5), 5.70 (1 H, dt, J=7. 1, 1.8 Hz, C=CH), 7. 24 ~ 7. 35 (5 H, m, 
10 arom. H). 

U^<DMS m/z (%): no M*, 474 (8), 435 (3), 360 (1), 327 (25), 303 
(8), 91 (100). 

mmmV (aS*, 3R, 5R)-:fc<fctf(aR*, 3R, 5R)-{3, 5-fc*X-[(t-^;U^^ 
15 ^;W> U )V) sMr^l-4- [2- ^)Vzs U )V) Hr*r$S\ -X^ U ^>}-> 

2W\3rz/U**/*?-)V}-^>M> (<fb^33) 



Ot: ^^11.^^32 (55 mg, 0.112 mmol, 32a : 32b =^J2: lCDMft^^) 

utm) <Dmfc-j*?-)V'fc)V2±T^Y (i mi) mmzs -fs^y— ;i/ (is. 3 

20 mg, 0.269 mmol) & &m-7^)lz?* ^)Vis U )V2 U U H (20.2 mg, 0.134 

mmol) £Jn*., l.smmm&vtto EJSfi^&tefcjfcSin*., ifx^jKA 

(i : i) ttittibL mmmtema'km.7k\zTm&> m^mm*?? 

(5 g, 25i^X^/A^» fcTHttU It&WZZ (62 mg, 91%) 
2 : lT$o» aS*,2R,6R#:<i:aR*,2R,6R #©V>Tft#££jfc*&foi*4WT! 




32 
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I^iCNMRf-^ 

33a &§ZJ&W, fiff&JM£#) : »H NMR (CDC1 3 ) <5 : 0.02, 0.04, 0.051, 
0.06 (each 3 H, s, Si-Me x 4), 0.048 (6H, s, Si-Me x 2), 0.86, 0.88, 
5 0.91 (each 9 H, s, Si-tBu x 3), 1.57 — 1.68 (2 H, m), 2.02 (1 H, m), 
2.10 (1 H, m), 3.86 (1 H, m, H-l), 4.36 (1 H, m), 4.38 (1 H, m, 
CH^OTBS), 4.52, 4.55 (each 1H, d, J=11.9 Hz, PhCHj), 4.63 (1 H, m), 
4.65 (1 H, m, CHjOTBS), 5.35 (1 H, m, C=CH), 7. 24~7. 35 (5 H, m, arom. 
H). 

10 33b (^■^•T— SiftM. -mm^'&.W) : l HNMR (CDC1 3 )<5: -0.01, 0.04, 
0.053, 0.054 (each 3 H, s, Si-Me x 4), 0.06 (6H, s, Si-Me x 2), 0.83, 
0.88, 0.92 (each 9 H, s, Si-tBu x 3), 1.30~1.40 (2 H, m), 2.19 (1 H, 
m), 2.36 (1 H, m), 3.93 (1 H, tt, J=6. 9, 4.3 Hz, H-l), 4.24 (2 H, m, 
CHjOTBS), 4.45 (1 H, m, H-3 or 5), 4. 53, 4.56 (each 1H, d, Ml. 8 Hz, 

15 PhCH 2 ), 4.83 (1 H, m), 5.60 (1 H, td, J=6. 5, 1.8 Hz, C=CH), 7.24~7.35 
(5 H, m, arom. H) . 

}g<^J©MS m/z (%): no M + , 591 (1), 549 (23), 474 (8), 441 (27), 417 
(29), 285 (13), 91 (100). 

20 mmmm 3,5-t*x-[(t-^;v> ? ^^;i/^u;i/)^>-]-4-{[2-(t-y 
^^^;w>u ;»rt^]-x^;w-^ d^+jv > (fc-^35) 

OBn OH p 



Hz/Pd-C |^ DMSO ^ 

TBSO''>f s OTBS TBSO^^^OTBS (C0CI) 2 TBSCTV^OTBS 

H^OTBS l^OTBS k^OTBS 

33 34 35 



^#J33 (116.5 mg, 0.192 mmol, 33a : 33b = ij§2 : ©X^ 
S-)V (5 ml) mmz. 10*/\°^i^A#?g&|*(11.7 mg) £Jnx., ^MBET 

25 7mxx£mv<mftvrao 2\mm&. DSM^t^-fWii, six 
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34 (42.7 mg, 43X) -78 < C^^bfenlgfli^1J-U )V(9u 1, 0.099 

mmol)©^7K^<ti^^l/>(0.3 ml)»«[fc, v^^;i/X;U*3r-> H (14 /* 1, 
0.197 mmol)CD^7j<^'fb^^l/>(0.3 ml) jttt*ftl^5^«fcj^bfctfe, fl^*34 
(42.7 mg, 0.082 mmol) (^^TK^b^^l/XO. 5 ml)^$in^.feo -78 t^T 
15$Ht#bfcfk hUx^;i/T^>(57Ml, 0.358 mmoDSiO^ -78t:T30^ 

mvrco mmm\*ffiQ'&mfctzTm&, m^mm^^^^nm. mum* 

1t»l:TiSL, <b-&%35 (38.0 mg, 89%, fls<&fc34j&5 ©iR^) £1£— 

35: 'H NMR (CDC1 3 ) 5: 0. 04~0. 06 (18 H, Si-Me x 6), 0.86, 0.87, 0.90 
(each 9 H, s, Si-tBu x 3), 1.69, 1.78 (each 1 H, m, CH^OTBS), 1.96 
(1 H, ddd, J=13. 1, 6.9, 3.1 Hz, H-4), 2.30 (1 H, dd, J=14.5, 6.9 Hz), 
2.45 (2 H, m), 2.62 (1 H, dd, J=14.5, 4.0 Hz), 3. 67 — 3.80 (2 H, m, 
CH 2 OTBS), 4.14, 4.38 (each 1 H, m, H-3, 5). 
MS m/z 05): no M\ 459 (31), 327 (41), 195 (100). 

(mnmt) (aS*, 3R, 5R)-*5 £tf (aR*, 3R, 5R)-{3, 5-lf X-[(t-:/3\Jl^* 




-78*Cfc?&a?bfc^-f y^Dlf;UT$>(90tf 1, 0.641 mmoDCD&TK^f^k 
Hn77>(l nl)»«fc, n-^;l/U^^A (458^1, 0.641 mmol, 1.4MA 
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1, 0.641 mmoD&Jnfcfc:. 104MWUttfa, ^^35 (165. 7 mg, 0.321 mmol) 

)fcT*M»U 4b&m& (163.0mg, 89%, 1 : 1 CDfttt#©jB-&») £x«©3£ 

36 (S1£#©M-&%) : 'H NMR (CDC1 3 ) <5 : 0.03~0.08 (18 H, s, Si-Me x 
6), 0.84 — 0.89 (27 H, s, Si-tBu x 3), 1.58 — 1.77 (3 H, m, H-4, 
CHjCH^TBS), 2.14 (1 H, m), 2.26 (1 H, m), 2.47 (1 H, dd, J=13.4, 3.8 
Hz), 2. 62, 2.70 (1 : 1) (1 H, m), 3.22 (1 H, m), 3. 62~3.73 (2 H, m, 
CH^OTBS), 3.668, 3.674 (1 : 1) (3 H, s, COOMe), 3.90, 4.16 (each 1 H, 
H-3, 5), 5.65, 5.69 (1 : 1) (1 H, s, C=CH). 

MS m/z CO: no M + , 557 (2), 515 (49). 483 (5), 425 (3), 383 (52), 351 
(22), 309 (33), 277 (23), 251 (20), 177 (82), 73 (100). 

(HJSM44) (aS*, 3R, 5R) «fc (aR*, 3R, 5R) - {3, 5- tf X- [ (t-^JV V* ^ 

*'>Uf»-x^;-;i/ ({b^37) 




-78 < Cfc}'N?b&flS*&tt36 (163.0 mg, 0.284 mmol, 36a : 36b =mi : 1<D 
M-&#j)©^7Kh;PX>(1.5 nl)»ttfc, *^b^-iso-^;i/T;V^X!7A 
(853 At 1, 0.853 mmol, 1.0 M h;i/X>jg*0 fcillAfc. ^fifcTlNfWaj^a 
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•^»\zxmmv, (143.0 mg, 92%, 1 : \<ou^m^—n(D±wm 

37 m^W(DM^) : 'H NMR (CDC1 3 ) 6 : 0.03-0.06 (18 H, s, Si-Me x 
6), 0.86 — 0.89 (27 H, s, Si-tBu x 3), 1.6 — 1.8 (3 H, m, H-4, 
CHjCH 2 0TBS) , 2.00—2.24 (4 H, m, H-2, 6), 3. 60—3. 74 (2 H, m, CH 2 0TBS), 
3.78—3.91 (1 H, m), 4.02—4.18 (3 H, m, CH 2 0H), 5.47, 5.51 (1 : 1) (1 
H, t, J=7. 1 Hz, C=CH). 

MS m/z CO: no M\ 487 (3), 469 (9), 459 (9), 394 (11), 355 (17), 337 
(19), 263 (57), 211 (74), 171 (86), 131 (100), 73 (100). 

(^d&M45) (aS*. 3R, 5R)-^i^(aR*. 3R, 5R)-{3, 5-b*X-[(t-^;h^^ 

^;v-> u M ttss] -4- [2- (i-^jw* ^;i/-> u )V) rt^vO-x^M-^ d 



QWztfimvrcfc&mM 07.8 mg, 0.179 mmol, 37a : 37b =S®1 : 1<DM& 
flfe)©***^ h7t HD77X1 ml)^^{c> n-y^;i/U^^A (141 n 1, 
0.197 mmol, 1.4 M^+J- >}#*j£) tSftp- h;UX>X;l/*-;K37. 6 mg, 
0.197 mmol)(DM7K^h^t HD77>(0.3 mDmmt&MXitittX. SftmMW 
bfeo SUcD^#§fc>?^aix;i/^7.^^ > (62 m 1, 0.358 mmol) OMzK^ h 9 b 
FD77X0.5 ml)»«ftf^t), OtatfliTT, n-^;i/ U 3=-# A (255 u 1, 
0.358 mmol, 1.4 M^\^>^) &ia%-fc£ 0^^^ 
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7K(4.5 nl)*HPAO*CfcTl«fl««t^L.fc. KJS^^2N3ESt^hU^7ASrinA 

-(6 g, mmm^)vy^^r»\zxmmv, (110.5 mg, 84.o 

mWil : lT&ofco 

38 (m^om^) : l H NMR (CDC1 3 ) 5: -0.01-0. 02 (18 H, s, Si-Me x 
6), 0.82—0.86 (27 H, s, Si-tBu x 3), 3.00~3.20 (2 H, m, CH^PO), 3.56 
~3.75, 3.99 (3 H, m, CHjOTBS, H-3 or 5), 3.77, 3.99 (ca. 1 : 1) (1 H, 
m, H-3 or 5), 5.24 (1 H, m, C=CH), 7.43~7.75 (10 H, m, arom H). 
MS m/z CO: no M\ 671 (100), 539 (63), 464 (15), 407 (21), 202 (53). 

mMMM) (20S)-1 a-[(t-^;i/^^^^U;i/)^^]-2a-{[2-(t- 
y^-Jl-J^fris U )V) ^~>]-X^;i/}-& £tf(20S)-l a-(\-7^)Vz? 
is U )V) $"] -2 j8 - { [2- * is U ; W ^ ~>] -X^;W -2 5- [ ( h 

(fc£«9a, 39b) 




-78t}lC^Lfc<ffc-^38 (100.3 mg, 0.138 mmol, 38a : 38b= &J1 : 10) 
m&to) ©i*f h7kl«n77> (1 ml) n-^JHI^A (87m 

1, 0.138 mmol, 1. 58 M'V*1*>#tt) fctJO*., 15#»fc, 



81 



WO 2004/033420 



'CT/JP2003/013053 



>fc*V&&{k&mUc (36.2 mg, 0.092 mmol) (DM^ h 5 b F □ 7 7 > ( 
1.2 ml) *tt*«)o< DJD*.*:. -78t3T2l$WttHiU;fc«* EJ&ttfcffiJfiltfMfc; 
7>^#2>>#»tt&iq*., If^x^McTif&fcBbfco *Mttttftft&!K£ 

^O^h^^^xr- (10 g, 2«l5 1 ;i//A^1}-» teT»«U fc-&4&39 
(53.5 mg, 64 X) S-t©4#fttt#©fl^« t l/T#fc. COSMM&ft* 
2 a -fi&#:T& ^b^^ai: 2 jS -Mt&#;T& £fl^%39b £ © Jfcspfctift 
1 : 2T&ofc„ *SjKJK»T?»«flS'&*14c (10.3 mg, 28%) tfc&® 
38 (23.4 mg) iSEUKLfc. 

39: 'H NMR (CDC1 3 ) 6 : 0.03—0.07 (18 H, s, Si-Me x 6), 0.54 (3 H, s, 
H-18), 0.56 (6 H, q, J=7. 9 Hz, SiCH 2 x 3), 0.84~0.90 (30 H, Si-tBu x 
3, overlapped with H-21), 0.94 (9 H, t, J=7.9 Hz, SiCH,CE, x 3), 1.19 
(6 H, s, H-26, 27), 2.45, 2.58 (ca. 1 : 2) (1 H, m, H-4), 2.79 (1 H, 
m, H-9), 3. 60 ~ 3. 73 (2 H, m, CH,CH,0) , 3.79, 4.09 (each 1 H, m, H-l, 
3), 5.81 (1 H, m, H-7), 6.12 (1 H, m, H-6). 



(mmmtf) (20S) -l a,25->>b FD*^-2a-(2-(b Fd+S/I^W-* 
<£ Zf (20S) -1 a , 25-S? b HD^ ->-2 j8-(2-(b h'D^ i^JL^)V) -19-/ )V b & 5 
>D 3 0fb£*0-epi-YI-7a, 20-epi-YI-7b) 




^£•#739 (53. 5 mg, 0.059 mmol, 39a : 39b =^J1 : 2<DW&%) (DM** 
? S—)V (1 ml) mmz, tJ>7T—7>)Vifr>m. (109.8 mg, 0.437 mmol) £ 
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(5 g, 3U^;-Vtil^) KrcWSHU {b-S*0-epi-YI-7a:fc£tf 
20-epi-YI-7b©ig-&4& (21.2 mg, 80 %) 
5 fb^%20-epi-YI-7a:fc£t*20-epi-YI-7b£^t^^|&&HPLC (YMC-Pack 
ODS-AM SH-342-5, 20* tJc/*^ 8ml / min) fcT#Ht*S14U fl^tf 
20-epi-YI-7a (6.3 mg) *3<fctK{b^20-epi-YI-7b (11.5 mg) 

20-epi-YI-7a: 'H NMR (CDC1 3 ) 6: 0.53 (3 H, s, H-18), 0.85 (3 H, d, 
J=6.5 Hz, H-21), 1.21 (6 H, s, H-26, 27), 2. 17 (2 H, m, H-4, 10), 2.62 

10 (1 H, dd, J=12.8, 4.4 Hz, H-4), 2.80 (1 H, m, H-9), 2.85 (1 H, dd, 
J=14.2, 4.2 Hz, H-10), 3. 70~3. 80 (2 H, m, H-3, CH 2 0H), 3.83 (1 H, m, 
CH 2 0H), 4.06 (1 H, m, H-l), 5.82 (1 H, d, J=11.2 Hz, H-7), 6.39 (1 H, 
d, J=11.2 Hz, H-6). 
UVAmax (EtOH) : 245, 253, 262 nm. 

15 20-epi-YI-7b: l H NMR (CDC1 3 ) <5 : 0.55 (3 H, s, H-18), 0.85 (3 H, d, 
J=6.4 Hz, H-21), 1.21 (6 H, s, H-26, 27), 2.33 (1 H, dm, J=13.5 Hz, H- 
4), 2.44 (1 H, br. d, J=13.5 Hz, H-4), 2.79 (1 H, m, H-9), 3.12 (1 H, 
dd, J=13.0, 4.0 Hz, H-10), 3.63 (1 H, m, H-l), 3. 74 ~ 3. 84 (2 H, m, 
CH 2 OH), 4.00 (1 H, m, H-3), 5.88 (1 H, d, J=11.2 Hz, H-7), 6.26 (1 H, 

20 d, J=11.2 Hz, H-6). 

UV Amax (EtOH): 244, 252, 262 nm. 

(^J£M48) (l,4-cis)-^<fc^(l,4-trai3s)-3,5-HX-[(t-^;i/> ? 

25 ;i/X— Wb-a-^125) 
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Uf^ArM^AkHUH (237 mg, 6.24 mmol) ©ttfh^tH 
D77> (5 ml) timt&WZik'grm 8 (2.99 g, 6.24 mmol, 15 9 : 1 O 

5 m&w) (Di$fcrv t 7\iYu7 s 7> (15 mi) mm*nx, mmzx 2.5 mm 

m&Vfro U^AT^^kH'JH (96 mg, 2.53 mmol) &$iJnU 

Mic 3.5 mmm&vfto fcj&m&mizMGMi-hvv&xvu&frmm&mz.. 
mm^Mzxmmhrco ^mmumm^m.^\zxm^ ^mm^tf^vA 
i&m* mm^&vfco mi/'j*yw7A^nvh^7^ (so g , 
10 50% mn^)v/^^r» \zxmmv. -n^wm^oo^^mx 
&z>4k&m 125 (1.81 g , 60%) £#7c„ ^^-SL&mzmmx^tefr 

o/fco 1,4-cis 1,4-tirans #©ViTn^^^^^J©fT#3^^o 

fee 

125 X H NMR (CDCI3) 6: 0.042 (6 H, s, Sl-Me x 2), 0.062, 
15 0.082 (each 3 H, s, Sl-Me x 2), 0.84, 0.90 (each 9 H, s, 
Si-tBu X 2), 1.17 (3 H, s. Me), 1.66 (1 H, m) , 1.88 (2 H, 
m), 2.00 (1 H, m), 2.19 (1 H, s, OH), 3.70 (2 H, m) , 3.81 
(1 H, m), 4.51, 4.54 (each 1 H, d, J=12.0 Hz, CH 2 Ph) , 
7.26-7.35 (5 H, m, arora H) . 

20 

(^»J 49) (l,4-cis)-^7c^(l,4-trans)-3,5-tf7.-[(t-^;U 
z?* ?-)Vis L) )V ) :t4^> ] -4- [ ( b U * v- U )V ) ] -4- ;* W\ 

tt;~)\< s<>i?)l>3L-T-)l< (fc^l26) 
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-78 »C \Z^mVTcit^ 125 (62.3 mg, 0.130 mmol, 3fcJM£flO 
<Z>**7.R WKT> (2 ml) flUfcte, hUXfJl/7$> (72 0.516 mmol) 

5 *<k^hU7;i/tO^^>^*>|!h'J^fJ^>'J;l' (52 (41, 0.260 
mmol) £Jn;Ufj$U&o 15)2.5 Bt^££HtT£jSj&m£-78 °C ^£-20 'C 

*^U*^r;i/*^A^n^bif^^^- (5 g, 5% wnx.9-)i/s\*>v-» \z 

10 T3fit®lU |b^l26 (66.7 mg. 93%) £#fco 

126 X H NMR (CDC1 3 ) 6: 0.018, 0.023, 0.04, 0.05 (each 3 H, s, 
Si-Me x 4), 0.11 (9 H, s. Si-Me 3 ) , 0.83, 0.91 (each 9 H, s, 
Sl-tBu x 2), 1.20 (3 H, s. Me), 1.77 (2 H, m) , 1.89 (2 H, 
m), 3.56-3.66 (3 H, m) , 4.52 (2 H, s, CH 2 Ph) , 7.26-7.35 (5 H, 

15 m, arom H) . 

MS m/z (%): no M+, 537 (1), 495 (9), 461 (3), 387 (87), 91 
(100) . 

(MMffl 50) (l,4-cis)-Sfcte(l,4-tJrans)-3,5-tf X-t {t-^f^)V 
20 ^^>U;i/)t^>]-4-[(hU/^U;V)t^y]-4-^?JWy^DA 

3rUV— ;V (flS£^ 127) 




126 127 
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126 (66.7 mg, 0.121 mmol> <DWtMX.^)l (2 

mi) (1 mi) m&mmz (6.7 

mm^VtCo ^y'J*y;W7A^D7h^77^- (6 g, 10% WWtX. 

7-)i>/ss*v» kt««u ik&mm (54.0 m g , 97%) &mc 0 

127 X H NMR (CDCI3) 5: 0.044, 0.055, 0.063, 0.070 (each 3 H, 
s, Si-Me x 4), 0.12 (9 H, s, Si-Me 3 ) , 0.88, 0.91 (each 9 H, 
s, Sl-tBu x 2), 1.22 (3 H, s. Me), 1.70-1.90 (4 H, m) , 3.58 
(1 H, t, J-2.8 Hz). 3.68 (1 H, dd, J=11.5, 4.2 Hz), 3.92 (1 
H, m) . 

MS m/z (%): no M*. 405 (3), 387 (100), 273 (25). 

(gmm si) oj?,5i?)-3,5-tfx-[(t-^;v> ? ^^;v->u;i')^->]- 
4-[( hU^^;i/^u;i/)^^]-4-^5 1 ;i/-^^n'\^y > Oft-a-%128) 



-78 "C \Z.ftM\sfz—m\rtT*W )V (339 3.89 mmol. 

m <D$&*mt*?'V> (3 mi) mm\z. ^*^;!/x;i/**->h* (552 in, 

7.78 mmol) ©&7K&fc*^l/> (3 ml) 5 #W^bfc«, ft^ 

^ 127 (1.50 g, 3.24 mmol) ©aHzMfrffc* 9=- W > (6 ml) }§?££;&0;*L 
fc 0 -78 °C 7? 15 #RIJK#bfc&, h'JXW5> (2.26 ml, 16.2 
mmol) ^ia^fzo SUSMAW-ia «C /i^Ml^SSti 1.5 I^F»L/fc. 

&.j&M&mz%ok&mx, mfct^uyizTmrnvfro ^mmuma-k&Mzx 




127 



128 
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^htf^yj- (30 g , 5% itx^;i///\+^» ttisu, i 2 s 

(1.36 g, 91%) &m-fc^J<hbT#fco 
128 *H NMR (CDC1 3 ) 6: 0.045-0.058 (12 H, Si-Me x 4), 0.15 (9 H, s, Si-Me 3 ), 0.84, 0.90 
5 (each 9 H, s, Si-tBu x 2), 1.35 (3 H, s, Me), 2.16 (1 H, dt, J=14.6, 2.5 Hz), 2.37 (1 H, ddd, 
J=14.0, 5.0, 2.1 Hz) 2.68 (1 H, dd, 7=14.0, 11.3 Hz), 2.93 (1 H, dd, 7=14.6, 3.1 Hz), 3.80 
(1 H, t, J=3.1 Hz), 3.98 (1 H, dd, 7=11.3, 5.0 Hz). 

MS m/z (%): no M*, 445 (5), 403 (87), 313 (19), 271 (56), 
143 (100). 

10 

<MMM 52) (aS*,3J?,5J?)-*5<fc^(aR*,3i?,5J?)-[3,5-tfX-[(t-^'^ 

^;U-> U )V ) ] -4- [ ( b U ;* J-fr-y U )V) Or**s ] -4- ;* v 2 n 

^-^)^y\-wm. ^f;nxfjp (^^129) 




128 129 

15 

-78 °C \CfoM\stz.V'i V^Dtfjl/TS > (0.827 ml. 5.90 mmol) (E>$t 
7jC^h^t h'D77> (5 ml) n-r/^UU (3.73 ml, 5.90 

mmol, 1.58 M ^\^1f>»«D SriO*. 15 (HJ^Wl^U 
20 M mm^fr (0.969 ml, 5.90 mmol) &$\\Z.T£o 10 *b 
-o-^ 128 (1.36 g, 2.95 mmol) GD^TKir h7bh*077> (6 ml) 

8>o<bjd*.* -78 -c fcx i mmfflfcvfro Kmm^mzmamtr 

25 7 J" (30 g, 2% KtX?^/A l +U"» i^TJffMb, 129 
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ft#Atttt<0fi£4b (i.3o g . 85%) tvxntzo z<Dn&m&wm~rz>m& 
fc<D\tmzm i : i -v&^fco 

129 X H NMR (CDC1 3 ) 6: 0.02- 0.073 (12 H, Si-Me x 4), 0.126, 0.130 (ca. 1:1) (9 H, s, Si- 
Me 3 ), 0.81, 0.84 (ca. 1:1) (9 H, s, Si-tBu), 0.91, 0.93 (ca. 1:1) (9 H, s, Si-tBu), 1.25 (3 H, s, 
5 Me), 1.90-2.85 (4 H), 3.60-3.84 (2 H, m), 3.65, 3.68 (ca. 1:1) (3 H, s, C0 2 Me), 5.56, 
5.71 (ca. 1:1) (1 H, s, C=CH). 

MS m/z (%): 516 (M + , 1), 501 (4), 459 (100), 327 (46), 295 
(61). 

10 <MWfi\ 53) (aS*.3R,5R)-3o£.Z$(aR*.3R,5R)-[3,5-\dX-[ (t-^^ 

;^^^;u^u;i/)^^i-4-[( hu^5 L ;v^u;i')^->]-4-^^-->i7n 
'\*>'Ux>]-x*/— )V «b^i3o) 




129 130 

15 

-78 "C \ZftMVfzik&%!) 129 (1.30 g, 2.51 mmol) <£>$£7.K h ;WX > 
(15 ml) IMfc, TK^-fb^-iso-^^Jl'T^SX^A (7.53 ml, 7.53 
mmol, i m h;Vx>it) §2)0*. 1 . 5 BSIWjf^bfc. »BW*S5«^- h U £ 

^^U^^^A^nvh^^- (30 g , 10% WKx^ 

teT»«U {k&M 130 £X«0StfMtt#©jB-&<t& (1.20 g, 

98%) tisxmco z\<DM&M&mj$?%m&ft<D&mzm liix&ofro 

130: X H NMR (CDC1 3 ) 6: 0.03-0.07 (12 H, Si-Me X 4), 0.12 (9 
25 H, s, Sl-Me 3 ), 0.85 (9 H, s, Si-tBu), 0.91, 0.92 (ca. 1:1) 
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(9 H, s. Sl-tBu), 1.23 (3 H, s. Me), 1.85-2.75 (4 H) , 
3.56-3.67 (2 H, m) , 4.08-4.14 (2 H, m) , 5.36, 5.49 (ca. 
1:1) (1 H, m, C=CH) . 

MS m/z (%): 488 (M*, 3), 470 (5), 455 (4), 431 (10), 413 
(54), 380 (9), 341 (17), 299 (23), 73 (100). 

(mMM 54) (aS*,3R,5R)-^^ZS(aR*,3R.5R)-[3,5-\£7.-[{t-^ 

)Vz?* ^)W> U )V ) 5/ ] - 4 - [ ( h U * 5-)V5s U )V ) *s ] - 4 - ;* ^)V- u 
^^Vy s >]X.^)^yjL-)V^xy^> 0ffr&%ll8) 



0 °C lZftt%H,ftfc&%} 130 (712 mg, 1.46 mmol, #9 1:1 (DM&<%)) <D 
i*fh7kHD77> (10 ml) n-^JVV^A (l.l6 ml, 

1.83 mmol, 1.58 M ^tt>mW 3$&Z$mk p- h)VX.>XJlft~A (349 
mg, 1.83 mmol) 0i*rh7kF077> (l.5 ml) JgHRSMS^Cftl*.* 5 
^il^Lfco S'JO^fC^^oi^l/TiNX^^ > (0.506 ml, 2.91 mmol) 
©i*rh7bFP77> (3 ml) »tt£/BjftU 0 -C 7fflB^b^*«6 n-y 
9\H/U^A (1.84 ml, 2.91 mmol, 1.58 M s\3r1?>mW ^MtlT^LZ. 

o<wtu Kjfcm'&mw&&m.'?z>£-etoz_fZo m\zo -c kit 30 &m 

fflfcUs zfc (0.3 mi) £JP*.T£/S£ihJ&;fc. SJKS'&'fe^OjSSFjKSeSbfc 

mm&mk*?-u> (s mi) fc»#u 10% saKft:*** (12 mi) &m 
xo "c\zxi mmmfcviz, kj&wuz 2n mmw-i- h u o^TKmrn^iux, m. 




X OTBS 
OTMS 

130 



i) TsCI 



ii) Ph 2 PH 
Hi) H 2 D 2 
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30-60% BM^)\'/'\*-y-» us ^-motLwrn^ 

<DU^m (717 mg, 73%) tbtifco Z<DM&W*mf&~rZ>m&fc<D&mi l * 
?&l:lT&ofc. 

5 118 X H NMR (CDC1 3 ) 6: -0.04-0.02 (12 H, Si-Me x 4), 0.07, 
0.08 (ca. 1:1) (9 H, s, S±-Me 3 ), 0.80, 0.83 (ca. 1:1) (9 H, 
s, Si-tBu), 0.88, 0.89 (ca. 1:1) (9 H, s, Si-tBu) , 1.17, 
1.18 (ca. 1:1) (3 H, s. Me), 1.6-2.6 (4 H, m) , 2.9-3.2 (2 H, 
m), 3.45-3.64 (2 H, m) , 5.17, 5.27 (ca. 1:1) (1 H, m, CH=C) , 
10 7.4-7.8 (10 H, m, arom H) . 

<MM&\ 55) (aS*,3R,5J?)-^fecfctX(aR*,3J?,5H)-[3.5-t*X-[(t-^^ 

)VV * is U )V ) 1/ ] - 4 - [ ( t - * F)V -> U )V ) ~> ] - x^- U 5* 

>]-->^D^+hy-;i/ (^#1132) 




fl^tt 33b (384 mg, 0.633 mmol , iftffittMfcflO <DX.#/—)V (5 ml) 
10%/l7> J ^A#«tt^ (40 mg) *JP^ fi?ifi#JBET**;*fX £$tb 

20 <«#b&. 2.5 raws*, sj6S-&**-fe7-f hitsab, x^y-;M5<fctf» 

— (15 g, 5% W-W.X.^)V/'\3r-V-» fcTflfttU ft&m 132b (298 mg, 
91%) £#fc„ 132b fc* aS*,3J?,5J? &t aR*.3R,5R ^(D^-ftl^ $> 

25 5J»®rT#fc^ofco 
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mmz, K&m 33a (soo mg , 1.32 mmoi, iSMm^m <D7km&mm. 

7tKjfc\Z£ K>ih^ 132a 132b Offi 2:1 (DM&% (536 mg, 79%) £ 

ntZo it&m 132b aS*,3J?,5J? fc£ aR*.3R.5R ^(D^-rn^-v^^mm 

T^&lfr^fco {k&#l 132a aS* ,3R ,5R aR*.3R.5R #<£>^T*1#>T& 

132a (4g§8t£Mtt#0 X H NMR (CDC1 3 ) 8: 0.06 (6 H, s, Si-Me x 2), 
0.07, 0.087, 0.094, 0.12 (each 3 H, s, Sl-Me x 4), 0.89 (18 
H, s, Si-tBu x 2), 0.93 (9 H, s, Si-tBu), 1.46-1.61 (2 H, 
10 m), 2.12 (1 H, m), 2.32 (1 H, m) , 4.11 (1 H, m, H-l) , 4.20 
(1 H, ddd, J=12.8, 6.2, 1.1 Hz, CH 2 OTBS) , 4.28 (1 H, ddd, 
J=12.8, 8.0, 1.1 Hz, CH 2 OTBS), 4.82 (1 H, m) , 5.05 (1 H, m) , 
5.66 (1 H, m, C=CH). 

MS m/z (%): no M\ 501 (1), 459 (36), 441 (18), 384 (5), 367 

15 (24), 327 (83), 309 (4), 73 (100). 

132b G6rftl4M'ft#0 *H NMR (CDC1 3 ) 5: 0.02, 0.058, 0.064, 0.067, 
0.073, 0.075 (each 3 H, s, Si-Me x 6), 0.87, 0.89, 0.92 
(each 9 H, s, Si-tBu x 3). 1.43-1.51 (2 H. m) . 2.01-2.06 (1 
H, m), 2.12-2.18 (1 H, m) , 4.19 (1 H, m, H-l), 4.27 (1 H, 

20 ddd, J-13.1, 6.5. 0.9 Hz, CH 2 OTBS), 4.37 (1 H, ddd, J=13.1, 
5.7. 0.9 Hz, CH 2 OTBS), 4.48, 4.86 (each 1 H, m, H-3, 5), 
5.56 (1 H, m, C=CH) . 

MS m/z (%): no M*, 459 (37), 441 (22), 384 (3), 367 (8), 327 
(100), 309 (5), 73 (94). 

25 

mmm 56) [3,5-ifx-c(t-^;w> ? ^5 l ;^>u;v)^v']-4-[(t-> r 
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-78 'C b tz.~mt^ J & U )V (7.5 0.086 mmol, MU^m^ 

m (Dtiki&Mfc^vy (0.2 mi) mm\z, ^^k^s^v-f (12.2 in. 

5 0.172 mmol) <DiBMd&fc*<?U> (lOO jil) mtL&MX. 5 &mtt&Lfcfk 
-fb-o-^ 132b (37 mg, 0.072 mol) (Di&fC&'fb^^l/V (0.4 ml) i^^jD 
Afc. -78 °C T 15 ^M^tm h'JXf;i/7$> (50 (JUL. 0.358 
mmol) *$U%-. R!&m&&-7B °C ^ fc±#f. 1 Bf|?8 

M7Ai7D7h^77^- (3 g, 3% H^X^;i//'\3r+i-» tTMb, 

<b^l33 (36.6 mg, 99%) *#-ft^»tl/T§&, 

li^tfc, ft^#J 132a (72.5 mg, 0.140mmol, teffiteSttflO (D7.U>W 

flS^J; 0-^^133 (69 mg, 96%) 
15 133 X H NMR (CDC1 3 ) 6: 0.02, 0.06, 0.08, 0.09 (each 3 H, s. 

Si -Me x 4), 0.07 (6 H, s, Sl-Me x 2), 0.84, 0.90, 0.91 

(each 9 H, s, Si-tBu x 3), 2.36 (1 H, dd, J=14.2, 10.2 Hz). 

2.46 (1 H, dd, J=14.4, 3.3 Hz), 2.51 (1 H, ddd, J=14.4, 3.6, 

1.9 Hz), 2.75 (1 H, ddd, J=14.2. 5.6. 1.8 Hz), 4.34 (2 H, m, 
20 CH2OTBS), 4.76 (1 H, m), 5.04 (1 H, t, J=3.4 Hz), 5.81 (1 H. 

m, C=CH) . 

MS m/z (%): no M + , 457 (100), 325 (38), 193 (13). 

(Mft&m 57) (aS*,3H,5J?)-*3i;rX(aR*,3jR,5i?)-[3,5-tfX-[(t-^ 

25 )V-j^)V 5 y u jv ) i -4- 1 2- ( t- ttjn? u x^ 
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jv-zszu^z/v^yi-gm pWKh*^;!/ ({b^i34) 




5 -78 'C \ZlfcMl>tczS-lV'7Uld)lT2.> (0.385 ml, 2.64 mmol) <DM 
7jC-xh7bHn^^> (4 ml) mmz, n-^^PU^A (1.67 ml, 2.64 
mmol, 1.58 M 'vHJ->i§flg) fciin*. 15 #H8fc#bfcSk (HJ^Wl/i'U 
Wtt^^W (0.433 ml, 2.64 mmol) fciP^fc. 10 $MWJI#Lfcffc it 
133 (680 mg, 1.32 mmol) (DW&^T h7bh*D77> (8 ml) 

io «0o<OiP^.. -78 "c \zx i ^F»Lfc. M^^tifcS&fnitfbX^x 

7^- (15 g, 2% @^X^;iv"\*1*-» tT^it, ffr&gj 134 
St#:Sffi^©ffl'&'» (699 mg, 93%) ttT#fc, JlCDfi'&<»&*^'r*Stt 
15 #<DJ»te^3:lT&ofc/^ aS*,3J?,5R#«i: aR*,3J?,5J?#:cDV^n^^ 

134 J H NMR (CDd 3 ) 6: 0.04-0.12 (18 H, s, Si-Me x 6), 0.80-0.93 (27 H, s, Si-tBu x 3), 
3.67, 3.70 (ca. 1:3) (3 H, s, C0 2 Me), 3.90, 4.02 (ca. 1:3) (1 H, m), 4.25-4.55 (4 H, m), 
4.87 (1 H, m), 5.6-5.8 (2 H, m, OCH x 2). 
20 MS m/z (%): no M*, 555 (3), 513 (79), 438 (33), 381 (100), 
349 (8), 249 (6). 

(MMffl 58) (aS*,32?,51?)-^cfc^(aR*,3R,5J?)-[3,5-t:X-[(t-^ 

;>^^^;v^u;W)^^]-4-[2-(t-^;i/> ? ^^;i/->u;W)^-^r^]-x^ 

25 ;W^O^^U^>]-X^/— )V (fb^l35) 
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-78 »c iz^mvrdt^m 134 (599 mg , 1.22 mmoi, ^3:i om&w) 

5 <DM7kh)V3L> (6 ml) »JRfc, 7jC^^-lso- ^)V7)V^ ~V A (3.66 
ml, 3.66 mmol, 1 M b)lX.>mWi) SriD*. 1 9$mWfclstc.o MtuM^MIS 

mm^vfc is§>'>j*m7A^nYh^77^- do g , 5% 
10 wm^)v/^.^» \zxmmv. \tsm 135 ^-n<DM.w-m ! &w-(Du^m 

(567 mg, 85%) t bTftfco C^^§M^T^^tt#:(7)lt^«^J 3 : 1 T 
$i-ofrfi\ aS*.3R.5R fat aR*,3R, 5R #^^ft/^£j6ft^T&£/Wffi$r 

135: *H NMR (CDC1 3 ) 6: 0.06-0.07 (18 H, Si-Me x 6), 
15 0.85-0.92 (27 H, Sl-tBu x 3), 1.94-2.77 (4 H, m) , 4.0-4.4 
(5 H, m), 4.77, 4.90 (ca. 3:1) (1 H, m) , 5.50, 5.71 (ca. 
3:1) (1 H, m, OCH), 5.60, 5.66 (ca. 3:1) (1 H, m, C=CH) . 

(mMM 59) (aS*.3R.5R)-&&Z$(aR*.3R,5R)-l3,5-\£7s-Ut-Z??- 

20 5^;i/-> u )V ) i - 4- [ 2- ( t - y^;i/-> u )V ) 1 - x^;p- ~> ^ a 
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TBSd' 




>TBS 
>TBS 



•H 



ii) Ph-PH 

iii) H 2 Q 2 



i) TsCI 



TBSd' 




tT^otbs 

119 



^P(0)Ph> 



135 



0 °C IZtftMVfcik&yo 135 (164 mg, 0.302 mmol, B 3 : 1 (DWa^S) <D 
f&Tk^h^t: Fn77> (1.5 ml) mU\Z, n-^^HJ (228 (xl, 

0.360 mmol, 1.58 M *5j;UC^{b p- h ;PX >7Jl/3fr ~ ;i/ 

(68.6 mg, 0.360 mmol) (DM^^T b7kHP77> (0.5 ml) }#^£JlH 
3fc&D*.* 5 #WJt#b;fc. ai©S»fci?7xn;i/^X7-f > (105 0.604 
mmol) <DMfr ; rb { 7\l}*T2y?> (o.5 ml) **£JBjftU 0 -c Tjl#b& 
36*6 n-^^JWJ^A (382 jil. 0.604 mmol, 1.58 M ^*r1?>%&W) £ 

ti\tttz\% mm& 0 «c K#^bfc:fca^&ig?fc£, ±wa<£>J->;p 
T 30 #IB8BfcU 7K (0.1 mi) *JpA.TS/SSjh«)fc. RJSfi^^^iSJSE 

*«*b&«, ^a£*^b*^i/> (3 mi) te»#u 10% mmifrkm* u 

ml) S^P*. 0 • C \ZX 1 B#fem#b£:„ KJfcttfc: 2N JMfcJ- h U <7 A7K»»t* 

g, 50% WmX.^)V/s\3r*]r» fcT3ff$£U fb^fe 119 

(139 mg, 63%) tLTifc. COg^tl© x h NMR 
#Stt#**©^:l8^0S/^;P*«fi3&: 0 , sEm\zm&<t<Dltm&$tiibZ> z.£fe 

119: X H NMR (CDC1 3 ) 8: -0.02-0. 05 (18 H, Sl-Me x 6), 
0.80-0.90 (27 H, S±-tBu x 3), 1.90-2.60 (4 H, m) , 3.15 (2 H, 
m, CH 2 PO), 4.20-4.38 (3 H, m) , 4.71 (1 H, m) , 5.29 (1 H, m, 
C=CH), 5.56 (1 H, m, CH=C). 7.40-7,80 (10 H, m, arom H) . 

(MMW 60) 22-x>-25-t Hn^s>^^>H^>^rh>#: ({k&® 
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]3tiiRiBiiSc (Fernandez, B. , Perez, J. A. M. , Granja, J. 
R. , Castedo, L. , Mourino, A., J. Org. Chem. , 1992, 57, 
3173-3178 > 33 <fc XS Fall, Y. , Vitale, C, Mourino, A., 
Tetrahedron Lett . , 2000, 41, 7337-7340) fcfiEU, tl^$>D 2 ^5> 
5 fc&m (VI) 

{tl-o^ VI (1.17 g, 2.964 mmol) <D*& )V (l5 ml) 0° C 

fcJfc^U p-h;VX>7.;i/3fc>m— 7KfP% (1.69 g, 8.893 mmol) ^iD*., 

o- c T 16 ^fit 8 PfKil#b&. E^*I»X^T3HRU 5% 

10 tfAfeflk jSIKSSLfc. iS^'>'J*^7A^D-7h^77^- (30 g, 
30% ^X^V/A^rU-» teTtt«U fl^* VII (790.7 mg, 95 %)£# 

VII X H NMR (CDC1 3 ) 5: 0.93 (3 H, S, H-18), 1.01 (3 H, d, 
J=6.6 Hz, H-21), 1.20 (6 H, s, H-26, 27), 4.08 (1 H, m, H- 

15 8), 5.37 (2 H, m, H-22, 23). 

-78 *C \Z<fcmhfc=Mfctt*? V)V (127 1.459 mmol) OW&Mfc 

*3-V> (l ml) mmz, V^JVTsfrtti'F (206 |il, 2.917 mmol) 

<ote*mfc*w> (0.5 mi) mm&Mx 10 ^mw^tz.^. it&m vn 

20 (186 mg, 0.663 mmol) (D^TK^b^ 5 1 V > (2 ml) %&W.&lBXfCo - 
78 'C T 15 ftWfcl>t£&, hUX^;i/TS> (924 |il, 6.63 mmol) £JP 

^VTco SS**>U*y;W7A^D7h^77>f- (7 g, 25% HfBfcX^ 
25 )\s£/s\3c*1r» \ZX^UV. it^m VIII (178.0 mg, 96 

VIII X H NMR (CDCI3) 6: 0.67 (3 H, s, H-18), 1.07 (3 H, d, 
J=6.6 Hz, H-21), 1.20 (6 H, s, H-26, 27), 5.37 (2 H, m, H- 
22, 23). 
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0 °C fci^Lfc'fb-a^ VIII (178.0 mg, 0.639 mmol) <£>$&7]<i&fb^^- 
U> (2 ml) ^^fy^Dlf;i/X^7$> (557 ^1, 3.196 

mmol) ^TOnn^^JWWH-jJV (121 (ill. 1.596 mmol) &Ua?L 

sum MfcT 3 WPIRMJWbfc. Hfc5^V:/nlf;ioc3 L ;Kr$> (111 

5 0.639 mmol) 33 □ n *^;M^;pX— ■ f)V (24 (il, 0.320 mmol) 

SjiitoU mmzx 1.5 B#KJ1#L&. R««'&**3k7K+lC^U 

avh^7^f- (7 g , 10% wmx^;i// , ^\^it» nxiiu, 

10 120a (154.2 mg, 75%) £#7Co 

120a X H NMR (CDC1 3 ) 6: 0.65 (3 H, s, H-18), 1.05 (3 H. d, 
J=6.7 Hz, H-21), 1.19 (6 H, s, H-26, 27), 2.45 (1 H, dd, 
J=ll.l, 7.8 Hz. H-9), 3.37 (3 H, s, OMe) , 5.28, 5.38 (each 
1 H, m, H-22, 23) . 

15 

flS-cH^ VIII (710.4 mg, 2.55 mmol) CDMtK^^^V^VAT^ H (10 
ml) 0 'C fcJfciJU -f 5^/— ;U (520.8 mg, 7.65 mmol) 

^Dnh'Jl^>7> (868 Hi, 5.10 mmol) 2.5 «HWJJWUfc. 

^kfc^A^nvh^:^ — (30 g, 4% »tX^/A+t» (CTJjtM 
U> ib-a%120b (887.5 mg, 89 %) Srftfco 

120b X H NMR (CDC1 3 ) 6: 0.57 (6 H, q, J=7 . 9 Hz, SiCH 2 x 3), 
0.66 (3 H, s, H-18), 0.95 (9 H, t, J=7.9 Hz, SiCH 2 CH 3 x 3), 
25 1.05 (3 H, d, J=6.7 Hz, H-21), 1.16 (6 H, s, H-26, 27), 
2.45 (1 H, dd, J=11.0, 7.5 Hz, H-9), 5.24, 5.40 (each 1 H, 
m, H-22, 23). 

mmm ei) 22-^-^^-25-fcHn^->^^>HT>^rh> ut&m 
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121) 




HO 



OTBS 
(IV) 



OTBS 
(XII) 



IBuOK 



OTBS OTBS 
(IX) (X) 




TBS 



TsOH 




OH 
(XIH) 



OTES 



tesci r^A, ° 
121 



Pr 4 NRu0 4T 
NMO 



(xi) n° 



OTBS 



NaH 




10 



o 



(xi) co-ar^ 

MeMgl HC 




OH 



TBSOTf Ts 
>- 



ElgN 



a ^Yo 

(XI) 



TBS 



TsCI 



Ts< 



Toh 



^tMfS^©^^ (Posner, G. H. , Lee, J. K. , White, M. C. , 
Hut chings , R . H . , Dai , H . , Kachinski , J . L . , Dolan , P . , 
Kensler, T. W. , J. Org. Chem. , 1997, 62, 3299-3314) fct£V*, 
\£&S.>D z &t>fc&m (x) ^^bjfco 



'fb'n^ X (800 mg, 2.56 mmol) fe<fcWb^® XI (4.77 g, 12.80 
mmol) ©^7K>?^^;l/*;l/AT$ H (30 ml) 7K3Hfc?- h U 
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(3.07 g, 76.77 mmol, >U F) SfflT? 16 R#Ff9 

I$^'J*^7A^D7hif77^f- (85 g> 1% SilfJV/A^lJ- 
5 » llTlfib, ^#JXII (1.135 g, 86 %) 

XII X H NMR (CDC1 3 ) o: -0.01, 0.01, 0.06, 0.07 (each 3 H, s. 
Si -Me x 4), 0.85, 0.89 (each 9 H, s, Si-tBu x 2), 0.93 (3 H, 
s, H-18), 1.05 (3 H, d, J=6.0 Hz, H-21) , 1.21, 1.22 (each 3 
H, s, H-26, 27), 3.27 (1 H, m, H-20), 3.31, 3.68 (each 1 H, 
10 m, H-23), 4.00 (1 H, m, H-8). 

MS m/z (%): 512 (no M*) , 455 (1), 497 (1), 380 (1), 323 (3), 
295 (20), 237 (100), 163 (89), 75 (81). 

ik&m XII (1.13 g, 2.20 mmol) <D*$ J— J]s (l0 ml) »JRfc* p- h 
15 ;i/X>7JV3}N>m— mm (2.10 g, 11.01 mmol) 

wist?.* Kj&m&mn^)i'-T?%r%iv, 5%mm7kmy-hvyj±7i<.mm. mm-ia 

VXtfjWpA&n^htf^yj— (30 g, 30% H^x^u/^u^) \zx 

mmV. {b^XIII (610.2 mg, 97%) 

20 XIII X H NMR ( CDCI3 ) 5: 0.95 (3 H, s, H-18), 1.11 (3 H, d, 
J=6.0 Hz, H-21), 1.23, 1.24 (each 3 H, s, H-26, 27), 3.30 
(1 H, m, H-20), 3.46 (1 H, m, H-23), 3.59 (1 H, s, OH), 
3.85 (1 H, dt, J=9.5, 4.1 Hz, H-23), 4.09 (1 H, m, H-8). 
MS m/z (%): 248 (M\ 2), 226 (1), 197 (6), 181 (21), 163 

25 (84), 113 (45), 69 (100). 

XIII (742.7 mg, 2.611 mmol) > 4-^;WE;l/3}> U > N-^^ 
H (2.14 g, 18.28 mmol) * =E V^t=l $/— 4A (450 mg) (D^i^V 

2uu*?> (15 mi) mm\Zs ^h^^ntf^T^n^AA'-^^-h 
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(Pr 4 NRu0 4 ) (45.9 mg, 0.131 mmol) ^JO^-^^T 1 9$?$W$Vfco KJfc 
t^>'J^>*7A^D-7h^77^- (30 g, 50% SiX^JV/A^lJ- 
» fcT*&«U <b^XIV (722.8 mg, 98%) 

XIV X H NMR (CDCI3) 5: 0.65 (3 H # s # H-18) , 1.15 (3 H , d, 
5 J=5.9 Hz, H-21), 1.24, 1.25 (each 3 H, s, H-26, 27), 2.47 
(1 H, m, H-9), 3.25 (1 H, m, H-20), 3.45 (1 H, m, H-23), 
3.44 (1 H, s, OH), 3.88 (1 H, dt, J=9.6, 4.2 Hz, H-23). 
MS m/z (%): 282 (M*, 1), 264 (2), 195 (23), 179 (69), 161 
(41), 113 (29), 69 (100). 

10 

ik&tyQ XIV (720.2 mg, 2.550 mmol) (DfikfcV *J-)\>fr)VJ±7 H (10 
ml) mttt& 0 -i 5 (1.04 g, 15.30 mmol) 33<fcO^ 

anhux^;i/->^> (1.3 mi, 7.65 mmoi) &tinx, ifiT 2 mmmfrv 
re. &mm\z*.fr&to%., imxws*u-> (1 : 1) ^xttmbfe. w 

^'J^'M^D^b^?^- (35 g, 2% Wm.X.^)V/^\^» 

\zxmmv, it^m 121 (1.005 g , 99 %) £#fc„ 

121 X H NMR (CDCI3) 5: 0.57 (6 H, q, J=7.9 Hz, SiCH 2 x 3), 
0.65 (3 H, s, H-18), 0.94 (9 H, t, J=7 . 9 Hz, SiCH 2 CH 3 x 3), 
20 1.10 (3 H, d, J=5.9 Hz, H-21), 1.22, 1.24 (each 3 H, s, H- 
26, 27), 2.45 (1 H. dd, J-11.0, 7.5 Hz, H-14), 3.24 (1 H, m, 
H-20), 3.31, 3.73 (each 1 H, m, H-23). 

<MMM 62) 24a, 26a, 27a- h U ^^-22 ,24-> ? X>-25- FU^i/Sf 
25 7>\*~?>irh> (fc&mi22) 

3t ifc IB <t <£>27& (Posner, G. H., Lee, J. K. , White, M. C, 
Hutchings, R. H., Dai, H. , Kachinski, J. L . , Dolan, P., 
Kensler, T. W. , J. Org. Chem. , 1997, 62, 3299-3314) fc^PDT, 

TfE<£>IIH \zfit-o T, it^m 122 Z&J&Vfco 
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r ^ % + (nBu0) 2 P / ~ s ^^CO 2 Et 



OTBS 
(IV) 



OTBS 
(XVII) 



(XV) 





OH 
(XVIII) 





TES 



Wlttlg-Horner MM<Di*$. 
Br^^^COaEt + (nBuO) 3 P 



(nBuOJaP^^^OaEt 
(XV) 



U ;i/X— Offrg-ife 136a, 136b) 
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-78 hit A^sftX 7 J >ttis F#: 22 (268.2 mg, 0.407 mmol, $J 2 : 

1 ©i^D (DMAt^-h? t HD77> (2 ml) mWZ, n-^JVVttJx 
5 (261 nl, 0.407 mmol, 1.56 M^tt>$ffld ZUaTLtc. 15 £N£, C/D&fT 
b >#: 120a (87.5 mg, 0.271 mmol) ©i^K^ h7tFP77> (lml) 
10^<O5P^o -78 tT2l^P»bm KlS^^i&fcT^-^ATk 

io - do & 2% n^x^/^t^) 136 «<z)al#:^ 

tt&CDil^ (116.1 mg, 56%) tbTffc. £ <D^^ £#1^3 136a 
:fc<fctfl36b(Dj«TO5 :4T&ofco 10% Wm^fr/^V 

£0*afc<D<ffrS-#ll20a (11.6 mg) SrHJiRLfc,, 

15 136a *H NMR (CDa 3 ) 5: 0.04-0.06 (12 H, s, Si-Me x 4), 0.12 (9 H, s, Si-Me 

x 3), 0.55 (3 H, s, H-18), 0.87, 0.88 (each 9 H, s, Si-tBu x 2), 1.02 (3 H, d, J=6.6 Hz, H- 
21), 1.20 (6 H, s, H-26, 27), 2.80 (1 H, m, H-9), 3.37 (3 H, s, OMe), 3.54 (1 H, m, H-2), 

3.80 (1 H, m, H-3), 3.87 (1 H, m, H-l), 4.73 (2 H, s, OCH 2 0), 5.33 (2 H, m, H-22, 23), 

5.81 (1 H, d, 7=11.1 Hz, H-7), 6.10 (1 H, d, 7=11.1 Hz, H-6). 

2 0 136b (^ ±— $E.J$Mi) X H NMR (CDd 3 ) 6: 0.04-0.06 (12 H, s, Si-Me x 4), 0.12 (9 H, 
s, Si-Me x 3), 0.54 (3 H, s, H-18), 0.86, 0.89 (each 9 H, s, Si-tBu x 2), 1.02 (3 H, d, 7=6.6 
Hz, H-21), 1.02 (6 H, s, H-26, 27), 2.80 (1 H, m, H-9), 3.37 (3 H, s, OMe), 3.60 (1 H, m, 
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H-2), 3.80 (1 H, m, H-3), 3.93 (1 H, m, H-l), 4.73 (2 H, s, OCH 2 0), 5.33 (2 H, m, H-22, 
23), 5.79 (1 H, d, 7=11.2 Hz, H-7), 6.13 (1 H, d, 7=11.2 Hz, H-6). 

M&m<D MS mlz (%): 762 (M*, 18), 700 (28), 630 (39), 568 (57), 511 (18), 465 (25), 
309 (36), 147 (35), 109 (56), 75 (100). 

mmm 64) la-Kt-^^i/^^^v^u;!/)^-^^]^^ fd^-^^ ia- 
[(t-^;u^^^;v^u;i/)^-^'>]-2p-fc Hd^>'.22-x>-25-[(^ h^>^;w) 

^-^->]-19-y;i/fc*^5> D 3 t-^^l/^^^l/^U^X-^I/ «b^#J 137a, 
137b) 




OTMS OH OH 



136 137a 137b 



ft&V3 136 (60.0 mg, 0.0786 mmol, %$) 5 : 4 ©j&&4&) ^ h7th*D77 >/ 
15 BBSfc/zR (8:8:1, 4.25 ml) fc#«?U tlT 18B#^^bfeo KJS*«B® 

;W7A^D7b^77^- (6 5% W»X5 1 ;V/^*U-» ICTfflSL, 
fl^fcf 137 *xa©3t#fttt#:©fi^ (53.4 mg, 98%) tbT»fc. £©*§-£ 
20 **iJ«t5ittft 137a & <£tf 137b ©JfcSSfcftft 5 : 4 T&o fc» 

137a &^&MS) X H NMR (CDCb) 6: 0.059-0.096 (12 H, Si-Me x 4), 0.56 (3 H, s, H-18), 
0.87, 0.88 (each 9 H, s, Si-tBu x 2), 1.02 (3 H, d, 7=6.6 Hz, H-21), 1.20 (6 H, s, H-26, 27), 
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2.80 (1 H, m, H-9), 3.37 (3 H, s, OMe), 3.51 (1 H, m, H-2), 3.90, (1 H, m, H-3), 3.99 (1 H, 
m, H-l), 4.73 (2 H, s, OCH 2 0), 5.33 (2 H, m, H-22, 23), 5.79 (1 H, d, 7=11.1 Hz, H-7), 
6.15 (1 H, d, 7=11.1 Hz, H-6). 

137b (V-f i — £j&#J) X H NMR (CDd 3 ) 5: 0.06-0.10 (12 H, Si-Me x 4), 0.54 (3 H, s, 
5 H-18), 0.86, 0.90 (each 9 H, s, Si-tBu x 2), 1.02 (3 H, d, 7=6.6 Hz, H-21), 1.20 (6 H, s, H- 
26, 27), 2.80 (1 H, m, H-9), 3.37 (3 H, s, OMe), 3.59 (1 H, m, H-2), 3.99 (2 H, m, H-l, 3), 
4.73 (2 H, s, OCH 2 0), 5.33 (2 H, m, H-22, 23), 5.80 (1 H, d, 7=11.2 Hz, H-7), 6.18 (1 H, 
d, 7=11.2 Hz, H-6). 

M&WKD MS m/z (%): 690 (M*, 6), 628 (9), 571 (7), 439 (29), 309 (11), 237 (11), 109 
10 (63)75(100). 

mmm 65) la-Kt-^^^^^^^u;!/)^^^]^-^-^;!/^^^^ 

=y U )V)tt ->]-x h ^ <}; tf ia.-[(i-^^-)W * ^)V^y U )V)tt ->]-2p-[2-(t- 
7?-)Vz?*?-)Vz/V )V)-**i/y2L h3rV]-22-X>-25-[(;* h^'>^f;^y]. 
15 19-/ ;i/tf ? 5 > D 3 l-7^)Vi?* ^)V>> U )VX.-"r)V (fc&m 138a, 138b) 




0 V,\Zjfem\stz.tt&%l 137 (44.3 mg, 0.064 mmol, ^5 : 4 <DM-a%0) (DWki? 
J^W;VA75 H (1 ml) j&jfcte, TK^b^-hU^A (77.0 mg, 1.925 mmol, 
20 60% A 57-f>U^y H) *5J;tX(2-^'D ; EXh^5>)-t-y^;i/> ? ^^;i/v'^> 
(69 Ml, 0.320 mmol) *JP^.»b<8H^bfe. 20l$lffl«, RffiftfcatojC&in*., 
H&X^/'S+lr^ (1:1) fcT^tilU^o *«|jiSfiSftI^fi*lCT«c^b, 
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do & 2% mm^)v/^\^y) ttist, it&m 13s &—m<D 

±fcm&fc<DM&M (45.0 mg, 83%) tl/tHL ^©^^^^-r^Mtt^ 
138a 43<fctf 138b <D\tmWi 1 : 1 T&ofco 

138 *H NMR (CDC1 3 ) 5: 0.05-0.09 (18 H, Si-Me x 6), 0.54, 0.56 (ca. 1 : 1) (3 H, s, H-18), 
0.86-0.91 (27 H, Si-tBu x 3), 1.02 (3 H, d, /=6.6 Hz, H-21), 1.24 (6 H, s, H-26, 27), 2.80 
(1 H, m, H-9), 3.19, 3.28 (ca. 1 : 1) (1 H, m, H-2), 3.37 (3 H, s, OMe), 3.5-4.1 (7 H, m, 
OCH 2 CH 2 0, H-l, 3), 4.73 (2 H, s, OCH 2 0), 5.32 (2 H, m, H-22, 23), 5.79 (1 H, H-7), 
6.13 (1 H, H-6). 

MS m/z (%): no M*, 786 (1), 716 (4), 654 (8), 610 (8), 553 (5), 522 (10), 465 (12), 233 
(60), 109 (28), 75 (100). 

66) lcc,25-^k h* 0^>--2a-(2-t: F D^X h^>)-:fc la,25- 
b K D^-2B-(2-fc FD^>I h^rv-)-22-X>-19-y )V\Z? S > D3 (flS^Hl 
101a, 101b) 




138 101a 101b 



it&M 138 (45.0 mg, 0.053 mmol, B 1:1 (DU^) O^tM 9 / —)V (l mO 
mmz%>7 T-7,)VTb>m (73.8mg,0.318mmol) &JP;^ MUiZX 2 B#P*5jl 

fCo M^v'U*^M7A^D7h^77^- (4g,2% /^/-VBRl 

ft&m 101a £ 101b <DM&fy} (20.3 mg, 83%, 1 : 1 ©21 
•£#0 101a 101b £^tfli^£ HPLC (YMC-Pack ODS- 

AM SH-342-5, 150 x 20 mm, 25% 7K/7- ^ / — ; W ICTffiSS b , fife® 101a (8.3 
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mg) &&TMkfim 101b (7.9 mg) 

101a *H NMR (CDCfe) 5: 0.57 (3 H, s, H-18), 1.04 (3 H, d, /=6.6 Hz, H-21), 1.20 (6 H, s, 
H-26, 27), 2.67, 3.03, 3.33 (each 1 H, br. s, OH x 3), 2.62 (1 H, dd, 7=13.5, 4.5 Hz, H-4), 
2.79 (1 H, m, H-9), 2.86 (1 H, dd, .7=14.4, 4.9 Hz, H-10), 3.33 (1 H, dd, J=8.0, 2.8 Hz, H- 
5 2), 3.68-3.83 (4 H, m, OCH2CH2O), 3.94 (1 H, m, H-3), 4.15 (1 H, m, H-l), 5.38 (2 H, m, 
H-22, 23), 5.82 (1 H, d, 7=11.2 Hz, H-7), 6.33 (1 H, d, 7=11.2 Hz, H-6). 
UV Xmax (EtOH): 244 (e 27400), 252 (e 32000), 261 (e 21700) nm. 
MS mlz (%): 462 (M% 55), 444 (58), 426 (43), 408 (22), 346 (32), 317 (68), 299 (39), 255 
(69), 237 (76), 133 (100). HR-MS mlz: 462.3348 (Calcd for CzsH^Os: 462.3345). 

1 0 101b X H NMR (CDCI3) 6: 0.56 (3 H, s, H-18), 1.04 (3 H, d, J=6.6 Hz, H-21), 1.20 (6 H, s, 
H-26, 27), 2.34 (1 H, br. d, J=14.2 Hz, H-4), 2.48 (1 H, dm, J=14.2 Hz, H-4), 2.62 (1 H, 
br. s, OH), 2.79 (1 H, m, H-9), 3.07 (1 H, dd, J=13.2, 3.8 Hz, H-10), 3.28 (1 H, dd, J=8.7, 
2.7 Hz, H-2), 3.28, 3.42 (each 1 H, br. s, OH x 2), 3.64-3.87 (5 H, m, OCH 2 CH 2 0, H-l), 
4.17 (1H, m, H-3), 5.39 (2 H, m, H-22, 23), 5.84 (1H, d, 7=11.2 Hz, H-7), 6.27 (1H, d, 

15 J=11.2Hz,H-6). 

UV \max (EtOH): 243 (e 27700), 251 (e 32300), 261 (e 21600) mn. 

MS mlz (%): 462 (M*, 41), 444 (44), 426 (37), 408 (17), 346 (39), 317 (55), 299 (29), 255 

(59), 237 (75), 133 (100). HR-MS mlz: 462.3362 (Calcd for CasH^Os: 462.3345). 

20 (MMM 67) la-[(t-^;W> ? ^5 1 ;i'>'U;i/)^-^v']-2-^-^y-22-X>-25-[(^ 

139) 
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-78 X:\Ztfmhft=J&{ktt'VrV )V (7.8 jri, 0.088 mmol) (DM^mt^Uy 
(lml) mmz.it^jVXfytti'}* (12.4 Ml, 0.175 mmol) <DM^mt^U> 

(o.2mi) mm*tQ?L. sftMWvrco ^<Difcmm&mmizfc&mi37 (50.4 mg , 

0.073 mmol, 5 : 4 £>ig-&%) <75^7K^b^^l/> (1.2 ml) ^^^JP^feo - 
78 e CTl5^^#b^> h«JX^75> (51 Ml, 0.365 mmol) «rJn^L> -78*0 
T40#\ 0 < CT20^m^bfeo SJS^^fc^CTK^ilP^ i&fc^WMCTjti 

^» fc&mi39 (49.0 m g , 97%) ^M^titife, 

139 *H NMR (CDC1 3 ) 6: 0.055, 0.065, 0.069, 0.094 (each 3 H, s, Si-Me x 4), 0.56 (3 H, s, 
H-18), 0.88, 0.89 (each 9 H, s, Si-tBu x 2), 1.03 (3 H, d, J=6.6 Hz, H-21), 1.20 (6 H, s, H- 
26, 27), 2.44 (1 H, dd, J=13.3, 8.9 Hz), 2.52 (1 H, dd, 7=14.2, 3.8 Hz), 2.69 (2 H, m), 2.81 
(lH.ni, H-9), 3.37 (3 H, s, OMe), 4.35 (1 H, dd, J=6.4, 4.2 Hz), 4.55 (1 H, dd, J=8.7, 5.5 
Hz), 4.73 (2 H, s, OCH 2 0), 5.34 (2 H, m, H-22, 23), 5.80 (1H, d, J=11.2 Hz, H-7), 6.34 
(lH,d,J=11.2Hz,H-6). 

MS mlz (%): no M*, 631 (5), 569 (100), 437 (22), 325 (17), 109 (81), 75 (52). 

mmm 68) ia-[(t-^;i/^^^->u;i/)^->]-2-->T/^^p>-22-x 
>-25-[(* h^->^^;v)^^->]-i9-y;vif^^> D 3 t-^;i/^^^->u;i/x- 

7=-)V<D E-m&fcte &tfZ-m&fc 140a, 140b) 
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-40 < C{C^bfe^X^;Wv-Ty^^;i/^X^— b (32 fid, 0.197 mmol) <D 
Mrh7kK077> (1ml) mWZ, n-^^l/U^^A (126 jxl, 0.197 mmol, 
5 1.56 M ^^>»m) 15 frWfrXsTz.'Qk. 139 (68.0 mg, 0.099 

mmol) ©fek^b^t HD77> (1.2 ml) }#?&£*$>o < DinA-fco -40 2 

*U7cio if$>"J^W7A^n7h^77^- (5 g, 3% S^X^/'N 

io it^m i4o ^—m<DiL^m^(Dn^ (59.6 m g , 85%) 

<fcbT#/Co ^©M^%^^-r^Mtt#: 140a (E-M&#) *5«kl*S«-# 140b 
(Z-£H4#0 <DltTOm : RSoL 

140a *H NMR (CDd 3 ) 5: 0.054, 0.065, 0.094, 0.120 (each 3 H, s, Si-Me x 4), 0.56 (3 H, 
15 s, H-18), 0.84, 0.92 (each 9 H, s, Si-tBu x 2), 1.02 (3 H, d, 7=6.6 Hz, H-21), 1.20 (6 H, s, 
H-26, 27), 2.80 (1 H, m, H-9), 3.12 (1 H, m, H-10), 3.37 (3 H, s, OMe), 4.46 (1 H, m, H- 
1), 4.73 (2 H, s, OCH 2 0), 4.99 (1 H, t, 7=2.8 Hz, H-3), 5.33 (2 H, m, H-22, 23), 5.47 (1 H, 
d, 7=1.8 Hz, C=CHCN), 5.82 (1 H, d, 7=11.1 Hz, H-7), 6.18 (1 H, d, 7=11.1 Hz, H-6). 
140b X H NMR (CDCfe) 6: 0.065, 0.075, 0.111, 0.133 (each 3 H, s, Si-Me x 4), 0.55 (3 H, 
20 s, H-18), 0.84, 0.92 (each 9 H, s, Si-tBu x 2), 1.02 (3 H, d, 7=6.6 Hz, H-21), 1.20 (6 H, s, 
H-26, 27), 2.80 (1 H, m, H-9), 2.99 (1 H, m, H-10), 3.37 (3 H, s, OMe), 4.57 (1 H, m, H- 
3), 4.73 (2 H, s, OCH 2 0), 5.04 (1 H, t, 7=2.8 Hz, H-l), 5.33 (2 H, m, H-22, 23), 5.47 (1 H, 
d, 7=1.8 Hz, C=CHCN), 5.78 (1 H, d, 7=11.1 Hz, H-7), 6.31 (lH,d, 7=llM Hz, H-6). 
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M&%0® MS mlz (%): 711 (M+, 5), 649 (18), 592 (61), 565 (76), 517 (20), 408 (26), 109 
(92), 75 (99), 73 (100). 

mMM 69) ia-[(t-^)V^^)i-> u ;i/)^-^>^]-2-[2-(^;i/^ ;i/)-x^ u ^ 

>]-22-X>-25-[(* h^->^^;U)^>']-19-y;i'b*^S> Efet-^;!^;*^;!/^ 

y ;i/x-^;kd &zfiz-m&fc w&m uia, i4ib) 




140 141a 141b 



-78 140 (59.6 mg, 0.084 mmol, 1 : 1 (DM&%l) OM^h 

;i/X> (1ml) JJKKKl, TK^fb^-iso-^Jl/T^^X^A (126 nl, 0.126 mmol, 

*ftmm.*wm^)%v t )\'% i 72*9u'?vif i 77 4— (5g,5% i^tx^v/ 
ktomhu i\^miAi^^M<o±wmm^<Dm^m (56.o mg , 

94%) ttTifc, C©jE^S»firrsStt#:i41a 
141b (Z-SttflO Olt*t*Kll : lT&ofco 
M©NMRt-^ 

1413^ NMR (CDC1 3 ) 5: 0.01 ~ 0.10 (12 H, Si-Me x 4), 0.57 (3 H, s, H-18), 0.84, 0.92 
(each 9 H, s, Si-tBu x 2), 1.03 (3 H, d, J=6.6 Hz, H-21), 1.20 (6 H, s, H-26, 27), 2.42 (2 H, 
m, H-4), 2.80 (1 H, m, H-9), 3.05 (1 H, m, H-10), 3.37 (3 H, s, OMe), 4.56 (1 H, m, H-l), 
4.73 (2 H, s, OCH 2 0), 5.35 (2 H, m, H-22, 23), 5.46 (1 H, t, J=3.2 Hz, H-3), 5.79 (1 H, d, 
7=11.4 Hz, H-7), 6.16 (1 H, m, C=CH), 6.19 (1 H, d, J=11.4 Hz, H-6), 10.18 (1 H, d, 
J=7.9 Hz, CHO). 

141b X H NMR (CDa 3 ) 5: 0.01 - 0.10 (12 H, Si-Me x 4), 0.56 (3 H, s, H-18), 0.84, 0.93 
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(each 9 H, s, Si-tBu x 2), 1.03 (3 H, d, 7=6.6 Hz, H-21), 1.20 (6 H, s, H-26, 27), 2.65 (1 H, 
m, H-4), 2.80 (1 H, m, H-9), 3.00 (1 H, m, H-10), 3.37 (3 H, s, OMe), 4.70 (1 H, m, H-3), 
4.73 (2 H, s, OCH 2 0), 5.35 (2 H, m, H-22, 23), 5.53 (1 H, m, H-l), 5.84 (1 H, d, J=11.3 
Hz, H-7), 6.17 (1 H, m, C=CH), 6.31 (1 H, d, 7=11.3 Hz, H-6), 10.16 (1 H, d, 7=7.9 Hz, 
5 CHO). 

U^m<D MS m/z (%): 714 (M+, 9), 652 (13), 595 (20), 582 (13), 520 (34), 491 (23), 463 
(14), 411 (17), 109 (33), 75 (100). 

(mmm 70) la-K^^;^;* u )V)tt ->]-2-[2-( t hd+ 5>>x^ u 

10 ^>]-22-X>-25-[(* h^r^^^;i/)^^]-19-y ^ > D 3 t-^^V^^^V 

->U;UX— x^E-Mtt^^^Z-Mfe^ 141a, 141b) 




141 142a 142b 

15 0 'Cfcfc^lDfc'ffrn-^ 141 (56.0 mg, 0.078 mmol, 1 : 1 <D?H'n#D <D*& / 
-;V/fh7hF077> (2 : 1, 1.5 ml) 7X^^thU^A 
(3.6 mg, 0.094 mmol) Sim*., lNfM^bfe. SJS^^tKSUDA, H^X^ 

^J&^Ufc. iI$y'J*yM7A^n7h^77^- (6 g, 8% ifX? 
20 )V/^^r» fcT^igU fc&m 142a (26.3 mg, ^WbWw 
142b (22.7mg,Z-^##:) 87%T&o fe„ 

142a *H NMR (GDC1 3 ) 6: 0.02, 0.06, 0.08 (3 H, 3 H 6 H, s, Si-Me x 4), 0.56 (3 H, s, H- 
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18), 0.85, 0.92 (each 9 H, s, Si-tBu x 2), 1.02 (3 H, d, J=6.6 Hz, H-21), 1.20 (6 H, s, H-26, 
27), 2.30 (2 H, m, H-4), 2.80 (1 H, m, H-9), 2.88 (1 H, dd, J=12.7, 4.6 Hz, H-10), 3.37 (3 
H, s, OMe), 4.20, 4.30 (eachl H, m, CH 2 OH), 4.37 (1 H, dd, J=9.5, 4.0 Hz, H-l), 4.73 (2 
H, s, OCH 2 0), 4.81 (1 H, t, 7=3.8 Hz, H-3), 5.33 (2 H, m, H-22, 23), 5.72 (1 H, m, 
C=CH), 5.85 (1 H, d, 7=11.1 Hz, H-7), 6.14 (1 H, d, 7=11.1 Hz, H-6). 
142b *H NMR (CDC1 3 ) 5: 0.01, 0.08, 0.08, 0.09 (each 3 H, s, Si-Me x 4), 0.55 (3 H, s, H- 
18), 0.84, 0.93 (each 9 H, s, Si-tBu x 2), 1.02 (3 H, d, 7=6.6 Hz, H-21), 1.20 (6 H, s, H-26, 
27), 2.55 (1 H, dd, 7=12.5, 4.9 Hz, H-4), 2.83 (2 H, m, H-9, 10), 3.37 (3 H, s, OMe), 4.22 
(1 H, dd, 7=12.4, 7.0 Hz, CH 2 OH), 4.30 (1 H, dd, 7=12.4, 7.0 Hz, CH 2 OH), 4.48 (lH,m, 
H-3), 4.73 (2 H, s, OCH 2 0), 4.86 (1 H, t, 7=3.2 Hz, H-l), 5.33 (2 H, m, H-22, 23), 5.72 (1 
H, dt, 7=7.0, 1.3 Hz, C=CH), 5.80 (1 H, d, 7=11.1 Hz, H-7), 6.25 (1 H, d, 7=11.1 Hz, H-6). 
m&W<D MS mlz (%): 716 (M*, 1), 584 (39), 522 (14), 491 (9), 147 (8), 109 (19), 75 
(100). 

(MSm 71) la,25-^t: h*P^->-2-[2-(t Fn^->)-X^U^>]-22-X>-19- 
/;Hf^a>E>3 (E-m&fc) (it^m 102a) 




142a 102a 



{b-&#J142a (26.3 mg, 0.037 mmol) (D&fct&S—fr (lml) jgJfcKl* >7r 
— 7,)\>Tb>W (51.2 mg, 0.220 mmol) SriP^., ^M.\ZX 2 R#WiJi*fcbfc. fcfom 

\z 5 % &m7mi-hvv&*mm&ix\?L. mmx.^-)v\zxmmvr^ mmm& 
jjy;^7A^n^h^77^- (5 g, 2% izxmm 
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U it^m 102a (15.6 mg, 96%) Mfc^aHb^S HPLC (YMC-Pack 

ODS-AM SH-342-5, 150 x 20 mm, 20%*/^/ — M KTHMttU %m?Si4k& 
^I102a (12.5 mg) £#fc„ 

102a X H NMR (CD 3 OD) 6: 0.59 (3 H, s, H-18), 1.05 (3 H, d, 7=6.6 Hz, H-21), 1.16 (6 H, 
s, H-26, 27), 2.35 (1 H, br, d, 7=13.9 Hz, H-4), 2.43 (1 H, dd, 7=13.9, 2.9 Hz, H-4), 2.86 
(1 H, m, H-9), 3.11 (1 H, d, 7=12.8, 5.0 Hz, H-10), 4.24 (2 H, m, CH 2 OH), 4.30 (1 H, m, 
H-l), 4.83 (1 H, m, H-3), 5.31, 5.42 (each 1 H, m, H-22, 23), 5.79 (1 H, dt, 7=6.9, 1.8 Hz, 
C=CH), 5.91 (1 H, d, 7=11.1 Hz, H-7), 6.23 (1 H, d, 7=11.1 Hz, H-6). 
UV Xmax (EtOH): 246 (e 37000), 254 (e 42000), 263 (e 27800) nm. 
MS mlz (%): 444 (M+, 7), 426 (5), 408 (22), 390 (9), 372 (14), 281 (4), 263 (11), 252 
(100), 147 (9), 109 (12). HR-MS mlz: 444.3246 (Calcd for C28H44O4: 444.3240). 

mmm 72) ia,25-5>t f a^v^-p^t f a^^-x^u ^>]-22-x>-i9- 
y;i/tf^s>D3 cz-nte#o w&m 102b) 




flS'&*&142b (22.7 mg, 0.032 mmol) <Z>$&7M^/— )V (l ml) ¥&mztt>7T 
—X)l*>m (44.1 mg, 0.190 mmol) MMlZX 2.5 V&mmtVfco SiS 

'J*^7A^D7h^77^- (5 g, 2% y-Jl'/^XfJl/) l£T3f§ 
j^b, {b-g-^J 102b (13.5 mg, 96%) ^ZZ.<Dit^%^ HPLC (YMC-Pack 
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ODS-AM SH-342-5, 150 x 20 mm, 20%*/*^,/ — )V) fcT*S»U M^ft^ 
#fl02b (12.6 mg) 

102b X H NMR (CD 3 OD) 6: 0.61 (3 H, s, H-18), 1.04 (3 H, d, 7=6.6 Hz, H-21), 1.16 (6 H, 
s, H-26, 27), 2.65 (1 H, dd, J=12.4, 5.0 Hz, H-4), 2.85 (1 H, m, H-9), 2.93 (1 H, d, 7=14.4, 
5 3.0 Hz, H-10), 4.25 (2 H, m, CH 2 OH), 4.39 (1 H, m, H-3), 4.87 (1 H, t, 7=3.0 Hz, H-l), 
5.31, 5.42 (each 1 H, m, H-22, 23), 5.77 (1 H, dt, 7=6.9, 1.7 Hz, C=CH), 5.89 (1 H, d, 
7=11.1 Hz, H-7), 6.32 (1 H, d, 7=11.1 Hz, H-6). 
UV Xmax (EtOH): 246 (e 32500), 254 (e 37200), 263 (e 24500) nm. 
MS mlz (%): 444 (M+, 10), 426 (5), 408 (23), 390 (27), 372 (91), 281 (54), 263 (79), 252 
10 (57), 147 (86), 109 (100). HR-MS mlz: 444.3227 (Calcd for C28H44O4: 444.3240). 

immm 73) la-Kt-:/^;^* ^;w> y ;v)^-^->]-2p,2'-x^^->-^«fco? 

la-fct-^JW*^)^ U ;W)^^->]-2a,2'-X^^v'.22-X>'-25-[( h U X^;W> 

u ;^^-^->]-i9-y ;nf ^ ^ > d 3 t-^^u^^^i/^ u ;ux- {\Y&m 143a, 

15 143b) 




-78 «C \Zj&m bfc A 7 ^ >^ F# 13 (106.0 mg, 0.177 mmoh ft 

20 3:1 ©Sg^tO 0i7KTh7kHn77> (1 ml) n-^'J^A 
(112.0 p], 0.177 mmol, 1.58 M >*&?£) ^Jtl*. 15 C/D WT V 

>#120b (46.4 mg, 0.118 mmol) (DWksr Y ^fc h'D77> (1.3 ml) 

o< oin^feo -78 t^e, o °c 3 i$raj*#b&. r 
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ftffr-ft^Mu^yv^u- do g , 2% wm^)v/^^» \zxmm 

U {b^l43 £X m<D&fem&fc<Z>U^tyl (44.4 mg, 49%) £LT*#£lo 

5 m^m^mm-^'&Pf U3a i43b <Dttm\m 3 : it^ol 

15% WmX^;i//^^>^fflg|5ckO*SJS<7){b^%120b (22.6 mg) 

143a (^£J&#J) 1 HNMR(CDCl 3 )6:0.02-O.06(12H,Si-Mex4),0.56(3H,s,H-18), 
10 0.57 (6 H, q, 7=7.9 Hz, Si-CH 2 CH 3 x 3), 0.86, 0.88 (each 9 H, s, Si-tBu x 2), 0.95 (9 H, t, 
7=7.9 Hz, Si-CH 2 CH 3 x 3), 1.02 (3 H, d, 7=6.6 Hz, H-21), 1.17 (6 H, s, H-26, 27), 2.73, 
2.82 (each 1 H, d, 7=5.5 Hz, CH 2 0), 3.81, 3.87 (each 1 H, m), 5.23-5.42 (2 H, m), 5.82 (1 
H, d, 7=11.0 Hz, H-7), 6.21 (1 H, d, 7=11.0 Hz, H-6). 

143b CT-f^-— £j6£#0 1 HNMR(CDa 3 )5:0.02M).06(12H,Si-Mex4),0.56(3H,s, 
1 5 H-18), 0.57 (6 H, q, 7=7.9 Hz, Si-CH 2 CH 3 x 3), 0.86, 0.88 (each 9 H, s, Si-tBu x 2), 0.95 
(9 H, t, 7=7.9 Hz, Si-CH 2 CH 3 x 3), 1.02 (3 H, d, 7=6.6 Hz, H-21), 1.17 (6 H, s, H-26, 27), 
2.57, 2.92 (each 1 H, d, 7=5.5 Hz, CH 2 -0), 3.68, 4.03 (each 1 H, m), 5.23-5.42 (2 H, m), 
5.82 (1 H, d, 7=11.0 Hz, H-7), 6.27 (1 H, d, 7=11.0 Hz, H-6). 
M&y>}<D MS mlz (%): 772 (M+, 4), 715 (10), 583 (6), 451 (3), 173 (100). 

20 

(MMm 74) 10,25-i^fc K D^^-2p,2'-X#^->-22-X>-19-/ )V\f. & 5 > 
Th (fc&%0 103a) , lct,25-^t H v'.2ci ) 2 , -X^4 1 '>-22-X>-19-/ JVk^ 5 
> Da Ut&m 103b) ^ lo,2p,25-hU t H D^r->-2a-^;i/^"Op<^;l/-22-X>-19- 
> D 3 <J\&W 104a) &&X$ la,2a,25-h U t HD^^^MD^ 

25 ^;i/-22-x>-i9-y;i/tf^^>D 3 ({b-S-% 104b) 
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fc&mi43 (75.1 mg, 0.097 mmol, 3:1 (DMGtVo) ©i*f h7kHD75> 
5 (l ml) SMKK^ yyfc^Y^^fyyy^—VK (0.583 ml, 0.583 mmol, 1 M 

fh7kHn77>»ffi) Sin*., ifil:T4^^t&. EJfc»fc*#£iu 

»ifc®*Lfc. it$>'U^W7MDTh^77^>- (5 g, 

70% mwtx.^)iy^\^» fcxautu K&m 103 ^ziao^s^©^ 

10 (31.1 mg, 74%) tlTifc, cn&©jg'&«l*#lj^ , rSSffi# 103a *«fc 

ZSl03b<Dthmtttl j etlffi3 : lfi&^c, fl?&4& 104 tt«^Wofc. 

fc^tl 103a ^cfctX 103b *^tTi&&4& (11 mg) & HPLC (liChrosoib Si 60, 
Hibar, 250 x 4 mm, ^N^lJ-> : Wc^V> : — ;p =50:50:6) I'Tifrii 

*Jf8iU fc^l03a (4.8mg) ^ck^fl 103b (807 ng) 

1 5 103a *H NMR (CDQ 3 ) 5: 0.58 (3 H, s, H-18), 1.04 (3 H, d, 7=6.6 Hz, H-21), 1.20 (6 H, s, 
H-26, 27), 2.31 (1 H, dd, 7=13.5, 8.6 Hz, H-10), 2.40 (1 H, dd, 7=13.6, 6.2 Hz, H-4), 2.61 
(1 H, dd, 7=13.6, 3.3 Hz, H-4), 2.81 (m, H-9), 2.84 (1 H, d, 7=4.7 Hz, CH 2 0), 2.94 (1 H, 
dd, 7=13.5, 4.0 Hz, H-10), 3.07 (1 H, d, 7=4.7 Hz, CH 2 0), 3.81 (1 H, m, H-3), 3.98 (1 H, 



116 



WO 2004/033420 




CT/JP2003/013053 



m, H-l), 5.39 (2 H, m, H-22, 23), 5.85 (1 H, d, 7=11.1 Hz, H-7), 6.39 (1 H, d, 7=11.1 Hz, 
H-6). 

103b X H NMR (CDC1 3 ) 5: 0.58 (3 H, s, H-18), 1.05 (3 H, d, 7=6.6 Hz, H-21), 1.21 (6 H, s, 
H-26, 27), 2.31 (1 H, dd, 7=13.7, 6.2 Hz, H-4), 2.36 (1 H, dd, 7=13.7, 8.4 Hz, H-10), 2.71 
5 (1 H, dd, 7=13.7, 3.6 Hz, H-4), 2.81 (m, H-9), 2.86 (1 H, d, 7=13.7, 4.4 Hz, H-10), 2.94, 
2.99 (each 1 H, d, 7=4.7 Hz, CH 2 0), 3.82 (1 H, m, H-3), 3.90 (1 H, m, H-l), 5.40 (2 H, m, 
H-22, 23), 5.87 (1 H, d, 7=11.2 Hz, H-7), 6.37 (1 H, d, 7=11.2 Hz, H-6). 

(MM&\ 75) lo,2p,25- h U k H n^->-2a-^^;i/-22-X>-19-y 5 > 

10 D 3 UtSM 105a) 3$3:Z$ la,2a,25- b U kh'D^ ^-2p-* 3^V-22-X >-19- / )V tf 
^^>D 3 (it&m 105b) 




103 105a 105b 



1 5 103 (11.7 mg, 0.027 mmol, 3:1 <DM&%>}) <DWi^T h7kh*D77> 

(lml) mmz, U^ATJl'S-^AkH'J H (1.0 mg, 0.027 mmol) 

nm. mmm&vtzo ^^'j^w^^nTh^?^- (5 g , 75% 
20 mm^)v/^\^» icTffi^b, it^m 105 &=.m<D±Ltem&&<DM&M 

(3.9 mg, 33%, 105a: 105b=$J 3:l) tbT#fc. 4t&W) 105a 43 105b S^tf 
n-B^H^: HPLC (YMC-Pack ODS-AM SH-342-5, 150 x 20 mm, 25% 7K/p< ^ / — 

t~T3fi§?U {b-^%105a (1.58 mg) &££Mfc;^ 105b (261 fxg) £#fco 
105a *H NMR (CDCI3) 8: 0.56 (3 H, s, H-18), 1.04 (3 H, d, 7=6.6 Hz, H-21), 1.20 (6 H, s, 
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H-26, 27), 1.24 (3 H, s, 2-Me), 2.36 (1 H, dd, 7=14.5, 4.6 Hz, H-4), 2.54 (1 H, d, 7=14.5 
Hz, H-4), 2.79 (1 H, m, H-9), 2.93 (1 H, dd, 7=12.6, 4.3 Hz, H-10), 3.73 (2 H, m, H-l, 3), 
5.39 (2 H, m, H-22, 23), 5.83 (1 H, d, 7=11.2 Hz, H-7), 6.29 (1 H, d, 7=11.2 Hz, H-6). 
MS mlz (%): 432 (M+, 37), 414 (34), 396 (11), 378 (12), 360 (14), 305 (21), 287 (37), 269 
5 (37), 251 (21), 135 (100). HR-MS mlz: 432.3221 (Calcd for C27H44O4: 432.3240). 
UV Xmax (EtOH): 244, 252, 261 nm. 

105b *H NMR (CDa 3 ) 6: 0.57 (3 H, s, H-18), 1.04 (3 H, d, 7=6.6 Hz, H-21), 1.20 (6 H, s, 
H-26, 27), 1.30 (3 H, s, 2-Me), 2.49 (1 H, dd, 7=14.2, 3.4 Hz, H-4), 2.62 (1 H, dd, 7=14.2, 
6.5 Hz, H-4), 2.67 (1 H dd, 7=13.6, 4.0 Hz, H-10), 2.80 (1 H, m, H-9), 3.74, 3.77 (each 1 
10 H, m, H-l, 3), 5.39 (2 H, m, H-22, 23), 5.81 (1 H, d, 7=11.2 Hz, H-7), 6.33 (1 H, d, 
7=11.2 Hz, H-6). 

MS mlz (%): 432 (M+, 66), 414 (31), 396 (17), 378 (20), 360 (35), 305 (29), 287 (49), 269 
(48), 251 (43), 135 (100). HR-MS mlz: 432.3246 (Calcd for C27H44O4: 432.3240). 
UV Xmax (EtOH): 244, 252, 261 nm. 

15 

(HJSM76) 20-X tr-la-[(t-^;V^^ 9-)V v- U )V)7jr* ->]-2a-[( h U * 
*s U JVy**F5^-& J;r^20-X \f.-la-[{\-^)V^^)V^ U )V)-t* ->]-2p-[( h U ;* 

5^;i/-> u ;i/)^-^>']-22-^-^^-25-[( b u x^;w> u ;u)^-^e>]-i9-y ;nf ^ $ > 
d 3 t-^^i^^;^ U ;i^x-^;i/ (-fb^#/i44a, i44b) 

20 




-78 rfcJ^Jbfc A^t**^ >^->F#22 (212.0 mg, 0.321 mmol, i&2 : 
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KDM&Ql) Oi*f h7hHD77> (3 ml) n-^JUJ^A (206 

Id, 0.321 mmol, 1.56 MA^>^I) ^Up^. 15*H*#Lfc«, ODmtrh>ft 
121 (85.0 mg, 0.214 mmoO h7tH077> (lml) mi&&W> O < OtJD 

hmm, mmm&vfto afi*'>u*y;w7^n7h^7^- ao g ) k 

©il^ (158.8 mg, 88%) tltifc, £©^^£Jgj&T5^t£# 144a 33<fc 
ZS 144b 3:2 T&ofc. 5% lKftX^;l//'\^>»tHaP«k D 

10 121 (5.1 mg) ^HJJRbfeo 

jg^ONMRf-^ 

144a (££j&$0 *H NMR (CDC1 3 ) 5: 0.04-0.06 (12 H, Si-Me x 4), 0.13 (9 H, s, Si-Me x 
3), 0.56 (3 H, s, H-18), 0.57 (6 H, q, 7=7.9 Hz, SiCH 2 x 3), 0.87, 0.88 (each 9 H, s, Si-tBu 
x 2), 0.94 (9 H, t, 7=7.9 Hz, SiCH 2 CH 3 x 3), 1.08 (3 H, d, 7=5.9 Hz, H-21), 1.21, 1.23 
1 5 (each 3 H, s, H-26, 27), 2.80 (1 H, m, H-9), 3.26 (1 H, m, H-20), 3.32, 3.69 (each 1 H, m, 
H-23), 3.53 (1 H, m, H-2), 3.80 (1 H, m, H-3), 3.89 (1 H, m, H-l), 5.79 (1 H, d, 7=11.1 
Hz, H-7), 6.11 (1 H, d, 7=11.1 Hz, H-6). 

144b (T-T 7"—^^%) X H NMR (CDC1 3 ) 6: 0.04-0.06 (12 H, Si-Me x 4), 0.12 (9 H, s, 
Si-Me x 3), 0.54 (3 H, s, H-18), 0.57 (6 H, q, 7=7.9 Hz, SiCH 2 x 3), 0.86, 0.89 (each 9 H, 
20 s, Si-tBu x 2), 0.94 (9 H, t, 7=7.9 Hz, SiCH 2 CH 3 x 3), 1.08 (3 H, d, 7=5.9 Hz, H-21), 1.21, 
1.23 (each 3 H, s, H-26, 27), 2.80 (1 H, m, H-9), 3.26 (1 H, m, H-20), 3.32, 3.69 (each 1 
H, m, H-23), 3.59 (1 H, m, H-2), 3.80 (1 H, m, H-3), 3.93 (1 H, m, H-l), 5.77 (1 H, d, 
7=11.2 Hz, H-7), 6.14 (1 H, d, 7=11.2 Hz, H-6). 

M&%0<D MS mlz (%): no M*, 704 (10), 647 (3), 618 (7), 572 (19), 486 (20), 469 (13), 
2 5 383 (17), 309 (19), 75 (100). 

mmm id 20-x t!-i a -[(t-^;v^^ -> u ;w^^~>]-2a,25-> ? t h p 

^-tekTS 20-Xlf-la-[(t-^;P^^^;i/^U;W^^->]-2p,25-> ? t: Fn=^>- 

22-^+i--i9-y;Pb^5> r>3 t-^^^^^i/^u^x— rii w&m 145a, 
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145b) 20-Xe-la-[(t-^;l/^^^->U;i/)^->3-2a-t Hn^->.^<k 

2o-xtf-ia-[(t-^;v^^^;i/->u;i/)^-^->]-2p-fc 
[(hux^;v->u;v)^>']-i9-y;nf^^> r>3 t-^frzs^jvi/VJix.-^ 

)V 146a, 146b) 




146a 146b 

{t&% 144 (153.0 mg, 0.183 mmol, fa 3 : 2 (DU^W) ^ h7bh*077 >/ 
(8: 8:1; 4.25 ml) fc»«fU ^MiCT 16 ^K^bfeo SJ^^W 

y;i/^^A^D^b^^y^- (6 g ) icx3f#Mb> 5% @tmx^;v/-/\^> 

mmffi&vfc&mi46*—m<D&fom&&o)M&w (37.0 m g , 27%) tix#fc, 

Hfc 10% #mx^;l// , ^\^+h>}gfcbgl5J:D'fb^ 145 ^Xffi©3t#:Stt#:©M 
&m (77.1 mg, 65%) tbTftfco £nS(DM^%£«^£Mtt# 145a *5<fc 
t£ 145b Sfcte 146a *5<k££ 146b <£>tW3\ ^tl^M® 3:2t$ofc, 
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145a *H NMR (CDa 3 ) 5: 0.06-0.10 (12 H, Si-Me x 4), 0.56 (3 H, s, H-18), 

0.87, 0.88 (each 9 H, s, Si-tBu x 2), 1.14 (3 H, d, 7=5.9 Hz, H-21), 1.22, 1.24 (each 3 H, s, 
H-26, 27), 2.80 (1 H, m, H-9), 3.28 (1 H, m, H-20), 3.46, 3.85 (each 1 H, m, H-23), 3.51 
(1 H, m, H-2), 3.59 (1 H, s, OH), 3.92 (1 H, m, H-3), 4.00 (1 H, m, H-l), 5.78 (1 H, d, 
5 J=ll.l Hz, H-7), 6.16 (1 H, d, 7=11.1 Hz, H-6). 

145b (^r< i — *H NMR (CDC1 3 ) 5: 0.06-0.10 (12 H, Si-Me x 4), 0.54 (3 H, s, 
H-18), 0.86, 0.89 (each 9 H, s, Si-tBu x 2), 1.14 (3 H, d, 7=5.9 Hz, H-21), 1.23, 1.24 (each 
3 H, s, H-26, 27), 2.80 (1 H, m, H-9), 3.28 (1 H, m, H-20), 3.46, 3.85 (each 1 H, m, H-23), 
3.59 (1 H, m, H-2), 3.59 (1 H, s, OH), 4.00 (2 H, m, H-3, 1), 5.78 (1 H, d, 7=11.2 Hz, H- 
10 7), 6.19 (1 H, d, 7=11.2 Hz, H-6). 

Mia % <D MS mlz (%): 650 (M+, 2), 632 (8), 546 (6), 489 (8), 443 (10), 357 (8), 265 (22), 
113(30), 75 (100). 

146a @z±.m&f) *H NMR (CDa 3 ) 6 : 0.06-0.10 (12 H, Si-Me x 4), 0.56 (3 H, s, H-18), 
15 0.56 (6 H, q, 7=7.9 Hz, SiCH 2 x 3), 0.87, 0.88 (each 9 H, s, Si-tBu x 2), 0.94 (9 H, t,7=7.9 
Hz, SiCH 2 CH 3 x 3), 1.09 (3 H, d, 7=5.9 Hz, H-21), 1.21, 1.23 (each 3 H, s, H-26, 27), 
2.81 (1 H, m, H-9), 3.26 (1 H, m, H-20), 3.32, 3.70 (each 1 H, m, H-23), 3.51 (1 H, m, H- 
2), 3.91 (1 H, m, H-3), 4.01 (1 H, m, H-l), 5.78 (1 H, d, 7=11.1 Hz, H-7), 6.17 (1 H, d, 
7=11.1 Hz, H-6). 

20 146b C^-T ^J5K#J) J H NMR (CDC1 3 ) 6: 0.06-0.10 (12 H, Si-Me x 4), 0.55 (3 H, s, 
H-18), 0.56 (6 H, q, 7=7.9 Hz, SiCH 2 x 3), 0.86, 0.89 (each 9 H, s, Si-tBu x 2), 0.94 (9 H, 
t, 7=7.9 Hz, SiCH 2 CH 3 x 3), 1.09 (3 H, d, 7=5.9 Hz, H-21), 1.21, 1.23 (each 3 H, s, H-26, 
27), 2.81 (1 H, m, H-9), 3.26 (1 H, m, H-20), 3.32, 3.70 (each 1 H, m, H-23), 3.59 (1 H, 
m, H-2), 4.01 (2 H, m, H-l, 3), 5.78 (1 H, d, 7=11.2 Hz, H-7), 6.20 (1 H, d, 7=11.2 Hz, H- 

25 6). 

M&fy)<D MS mlz (%): 764 (M*, 1), 707 (1), 632 (4), 575 (2), 546 (3), 489 (4), 443 (5), 
357 (20), 265 (11), 103 (31), 75 (100). 

mmm m 20-x v-ia-Kt-^jw*?-)^ u ;w^-^->]-2a-[2-(t-^^;i/ 
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->-i9-y 2. > d 3 t-^;v^^^;i/^> u ;wx— ^ (fls^ft 147a, 147b) 




0 ^te^bfcffr&fl&MS (73.5 mg, 0.113 mmol, &J3 : 2 ©&S>jCS> 
^fJV*J^75 h* (2 ml) fcBfcfc, JMMfcJ-MJtfA (135.0 mg, 3.375 mmol, 
60% A77/f>U+7H) iitf(2-7*ntl h+J/^-T'W^ > 

(118 (jd, 0.550 mmol) SrJn^b <}f#U7Co 19 f&fc^fcfczK&iD;^ 
^I^V/A^it> (1:1) fcTjatBbfc. W^H SfiSStegWc L , 

"jy-i— (10 g, 10%~15% KfXf^/A^ij-^) fcTttKU >fb^#l 147 £ 
X«<D&#:^tt#(£>M£r#l (65.0 mg, 71%) tbtifc. 2KO®^S^f§ 

147a 147b <Dj»tef*f 3:2T^fc. 
147 X H NMR (CDC1 3 ) 5: 0.05-0.07 (18 H, Si-Me x 6), 0.54, 0.55 (ca. 2 : 3) (3 H, s, H-18), 
0.86-0.89 (27 H, Si-tBu x 3), 1.13 (3 H, d, J=5.5 Hz, H-21), 1.23, 1.24 (each 3 H, s, H-26, 
27), 2.80 (1 H, m, H-9), 3.2-4.1 (10 H, m, OCH 2 CH 2 0, H-l, 2, 3, 20, 23), 5.77 (1 H, H- 
7), 6.14 (1 H, H-6). 

MS mlz (%): no M*. 790 (1), 676 (4), 658 (5), 572 (6), 526 (5), 397 (18), 233 (74), 75 
(100). 

(MMm 79) 20-Xtf-lo,25-> ? b H D3^>.2a-(2-b H O^X h^->)-45«t 
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ZS 20-X tf- 10,25-^ k K D 3r >--2p-(2- k Fn^>Ih^ vO-22-3- 3^-19- / )V k* 
^5>D 3 ({b^ 106a, 106b) 




147 106a 106b 



5 

147 (63.0 mg, 0.0778 mmol) ©&&K*^ (1.5 ml) 7 

T—XJVftym. (108.5 mg, 0.467 mmol) ^WtZX 2 BtP B 1^#bfeo K 

mm\z 5% Bm*&±hvv&*mm&Mx. mm^Mzxmmvr^ mm 

10 zs U # y;V^J 7A^D-?h^77^- (5 g, 2% / -Jl'/BtX?;!/) \zx 
fflffiU fc&m 106a £ 106b <DM^ (33.0 mg, 91%, if§ 3 : 2 (DUG®) £#fco 
<b-&% 106a £ 106b S^tttg^^ HPLC (YMC-Pack ODS-AM SH-342-5, 150 x 
20 mm, 25%7K/^/-;l/) fcTfltfllMttU ft&m 106a (13.9 mg) &J:tf 
<b-&#J 106b (10.3 mg) £#fc„ 

15 106a *H NMR (CDCfe) 5: 0.55 (3 H, s, H-18), 1.12 (3 H, d, 7=5.9 Hz, H-21), 1.22, 1.23 
(each 3 H, s, H-26, 27), 2.60 (1 H, dd, 7=13.4, 4.5 Hz, H-4), 2.79 (1 H, m, H-9), 2.86 (1 H, 
dd, 7=14.5, 4.8 Hz, H-10), 3.26 (1 H, m, H-20), 3.31 (1 H, dd, 7=8.1, 2.7 Hz, H-2), 3.45 
(1H, m, H-23), 3.57 (1 H, s, OH), 3.66 ~ 3.86 (5 H, m, OCH2CH2O, H-23), 3.92 (1 H, m, 
H-3), 4.14 (1 H, m, H-l), 5.79 (1 H, d, 7=11.2 Hz, H-7), 6.33 (1 H, d, 7=11.2 Hz, H-6). 

20 UV Xmax (EtOH): 243 (e 29600), 251 (e 34500), 261 (e 23200) nm. 

MS mlz (%): 466 (M*, 39), 448 (30), 430 (13), 362 (14), 345 (12), 317 (13), 237 (9), 133 

(20), 113 (50), 69 (100). HR-MS mlz: 466.3267 (Calcd for C^HkA,: 466.3294). 

106b *H NMR (CDCI3) 6: 0.55 (3 H, s, H-18), 1.13 (3 H, d, 7=5.9 Hz, H-21), 1.22, 1.24 
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(each 3 H, s, H-26, 27), 2.34 (1 H, br. d, 7=14.1 Hz, H-4), 2.48 (1 H, dm, 7=14.1 Hz, H-4), 
2.67 (1 H, br. s, OH), 2.79 (1 H, m, H-9), 3.07 (1 H, dd, J=13.4, 3.8 Hz, H-10), 3.27 (2 H, 
m, H-2, 20), 3.45 (1 H, m, H-23), 3.56 (1 H, s, OH), 3.64-3.87 (6 H, m, OCH2CH2O, H-l, 
23), 4.17 (1H, m, H-3), 5.82 (1H, d, J=11.2 Hz, H-7), 6.27 (1H, d, 7=11.2 Hz, H-6). 
UV Xmax (EtOH): 243 (e 32500), 251 (e 37900), 261 (e 25100) nm. 
MS m/z (%): 466 (M*, 28), 448 (22), 430 (11), 362 (9), 345 (9), 317 (9), 237 (11), 133 
(19), 113 (43), 69 (100). HR-MS m/z: 466.3300 (Calcd for C^jlUeOe: 466.3294). 

(mmm so) 2o-xtf-ia-[(t-^;v> ? ^^;v->u;v)^-^>']-2-^-^v-22-^ 
^-25-[(h ux^;i/v-u;u)^->]-i9-y;i/tf^a > D 3 t-^)V^^)V^V)i 

i— "r)V (it^m 148) 




-78 Mttt-W )V (8.3 Ml, 0.095 mmol) <DWKMh^V> 

(lml) mWiZ-J^fyTsfy-fo^Y- (13.5 (d, 0.190 mmol) <DM7W&ik*^U> 
(0.2 ml) m^iH^-S^mW^rcW:, ik£>%)l46 (60.7 mg, 0.079 mmol, ffi 3 : 2 

(DM&yn) om^mt^v> (1.2 mi) mmznatto -78 x:-? 15 fttmistc 

hUX^75> (55 Ml. 0.397 mmol) £Jfl;L, -78 30 #\ 0 t^TlO 

TO7A^DYh^77^- (5 g, 2% mWt^)V/^*c-yr» CTS^t, 
^$3148 (59.5 mg, 98%) &m-flS<&*& £ ITifc. 
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148 *H NMR (CDCfe) 5: 0.057, 0.066, 0.070, 0.097 (each 3 H, s, Si-Me x 4), 0.56 (3 H, s, 
H-18), 0.57 (6 H, q, 7=7.9 Hz, SiCH 2 x 3), 0.87, 0.89 (each 9 H, s, Si-tBu x 2), 0.94 (9 H, 
t, 7=7.9 Hz, SiCH 2 CH 3 x 3), 1.09 (3 H, d, 7=5.9 Hz, H-21), 1.21, 1.23 (each 3 H, s, H-26, 
27), 2.45 (1 H, dd, 7=13.2, 8.7 Hz), 2.52 (1 H, dd, 7=14.0, 4.0 Hz), 2.70 (2 H, m), 2.81 (1 
5 H, m, H-9), 3.26 (1 H, m, H-20), 3.32, 3.70 (each 1 H, m, H-23), 4.36 (1 H, dd, 7=6.3, 4.2 
Hz), 4.55 (1 H, dd, 7=8.7, 5.5 Hz), 5.79 (1H, d, 7=11.0 Hz, H-7), 6.37 (1H, d, 7=11.0 Hz, 
H-6). 

MS mlz (%): no M*. 705 (8), 573 (12), 487 (22), 355 (12), 103 (51), 75 (100). 



io immm si) 2o-xH-ia-[(t-^;i/> 5 ^^;i/^u;u)^->]-2->'Ty^^i/ 
>-22-^-^-25-[( b y x^;i/-> y ;i/)^->]-i9-y )VY£& s > d 3 t-^)V^^ 

y ;kh~ t)md E-m®i&& &ztz-m&fc w&m 149a, 149b) 




-40 t (C^bfc^X^yTy / h (51 Mi, 0.315 mmol) (D 

M7k7- h7kHD77> (1 ml) n-7^)V U 3^ A (202 yl, 0.315 mmol, 

1.56 m s\*-v->mm) &tinx is &$mvit&, i\&m 148 (120.3 mg , 0.157 

20 mmol) ©MtR'T" h^t: HD77> (1.2 ml) mW.&®-D < QtQXfco -40 TCT? 

1.5 mmm&isrc&, Kj^tzffiQmfcT^—v&Tkmm&mx.. mm^)v 

ifiUfc iS^-> 'J 7 D Y h ^7 7^ - (8 6 1% SK6x^ 
/^*1f-» KT«f»U flT&Jfe 149 &XS©3iW^©S^* (120.6 mg, 
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97%) £UT#fc. z.<Dn&V9&ffijfc?%m&fci49ii (E-g&m &&ztm&fc 

149b iZ-W&tW) (Ditmtm UT^ofc. 

149a X H NMR (CDa 3 ) 6: 0.05, 0.07, 0.10, 0.12 (each 3 H, s, Si-Me x 4), 0.56 (3 H, s, H- 
5 18), 0.56 (6 H, q, 7=7.9 Hz, SiCH 2 x 3), 0.84, 0.92 (each 9 H, s, 2 x Si-tBu x 2), 0.93 (9 H, 
t, 7=7.9 Hz, SiCH 2 CH 3 x 3), 1.09 (3 H, d, 7=5.9 Hz, H-21), 1.21, 1.23 (each 3 H, s, H-26, 
27), 2.31, 2.37 (each 1 H, m, H-4), 2.80 (1 H, m, H-9), 3.12 (1 H, m, H-10), 3.26 (1 H, m, 
H-20), 3.32, 3.69 (each 1 H, m, H-23), 4.46 (1 H, m, H-l), 4.99 (1 H, t, 7=2.8 Hz, H-3), 
5.47 (1 H, d, 7=1.8 Hz, OCHCN), 5.80 (1 H, d, 7=11.1 Hz, H-7), 6.20 (1 H, d, 7=11.1 Hz, 
10 H-6). 

149b *H NMR (CDC1 3 ) 5: 0.06, 0.08, 0.11, 0.13 (each 3 H, s, Si-Me x 4), 0.56 (3 H, s, H- 
18), 0.56 (6 H, q, 7=7.9 Hz, SiCH 2 x 3), 0.84, 0.92 (each 9 H, s, 2 x Si-tBu), 0.94 (9 H, t, 
7=7.9 Hz, SiCH 2 CH 3 x 3), 1.09 (3 H, d, 7=5.9 Hz, H-21), 1.21, 1.23 (each 3 H, s, H-26, 
27), 2.61 (1 H, m, H-4), 2.82 (1 H, m, H-9), 2.99 (1 H, m, H-10), 3.26 (1 H, m, H-20), 
15 3.32, 3.70 (each 1 H, m, H-23), 4.58 (1 H, ddd, 7=11.0, 5.9, 1.9 Hz, H-3), 5.04 (1 H, t, 
7=2.7 Hz, H-l), 5.47 (1 H, d, 7=1.9 Hz, C=CHCN), 5.77 (1 H, d, 7=11.2 Hz, H-7), 6.33 (1 
H,d, 7=11.2 Hz, H-6). 

m&%Q<D MS mlz (%): 785 (M+, 2), 728 (8), 701 (12), 653 (6), 596 (9), 569 (16), 510 
(17), 483 (11), 103 (66), 75 (100). 

20 

mmm 82) 2o-xe-i a -[(t-y^;v^^5F;u->u;i/)*^rv']-2-[2-(>jN;i/5;v)- 

X^ U 5*>]-22-;t3r+K25-[( h U X^Jl^ >J )Vyt*F^19-S 5 > D 3 1-^ 

)v^^)Vi^ u ;i/x-^;i/» E-mm&&x$ z-m&fc ut-sm 150a, 150b) 
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-78 X:\Zl^mhr^it^ 149 (77.0 mg, 0.098 mmol, B 1 : 1 <DM&V0) 
b)V3L> (1 ml) mmZfrmfcit-iso-^J-JlT 2* (147 yl, 0.147 mmol, 

5 i.o m h)m>mm) ^mpl. 2 mmmtisfro sj«£^u->ict^iru 
m^e/'j^y^^A^avh^^^^- (8 g , 5% wnx-^jv/^D-y) 
ik^mi5Q&-m<D&wm&fc<DMi!rm (66.9 m g , 87%) £lt# 

Jl©^^^S«^-r^^#: 150a (E-JM£#0 ^tfUtt^ 150b (Z-Utt 
#0 (DitmUm 1:1 T&ofco 

10 P^CDNMR-x-^ 

150a *H NMR (CDC1 3 ) 6: 0.01, 0.07, 0.09, 0.10 (each 3 H, s, Si-Me x 4), 0.57 (3 H, s, H- 
18), 0.56 (6 H, q, 7=7.9 Hz, SiCH 2 x3), 0.84, 0.92 (each 9 H, s, Si-tBu x 2), 0.94 (9 H, t, 
7=7.9 Hz, SiCH 2 CH 3 x 3), 1.09 (3 H, d, 7=5.9 Hz, H-21), 1.21, 1.23 (each 3 H, s, H-26, 
27), 2.42 (2 H, m, H-4), 2.80 (1 H, m, H-9), 3.05 (1 H, dd, 7=12.8, 5.3 Hz, H-10), 3.26 (1 

15 H m, H-20), 3.32, 3.69 (each 1 H, m, H-23), 4.57 (1 H, m, H-l), 5.46 (1 H, t, 7=3.3 Hz, 
H-3), 5.83 (1 H, d, 7=11.1 Hz, H-7), 6.15 (1 H, dd, 7=7.9, 1.1 Hz, C=CH), 6.19 (1 H, d, 
7=11.1 Hz, H-6), 10.18 (1 H, d, 7=7.9 Hz, CHO). 

150b *H NMR (CDC1 3 ) 5: 0.02, 0.08, 0.10, 0.11 (each 3 H, s, Si-Me x 4), 0.56 (3 H, s, H- 
18), 0.57 (6 H, q, 7=7.9 Hz, SiCH 2 x 3), 0.84, 0.93 (each 9 H, s, Si-tBu x 2), 0.94 (9 H, t, 
20 7=7.9 Hz, SiCH 2 CH 3 x 3), 1.09 (3 H, d, 7=5.9 Hz, H-21), 1.21, 1.23 (each 3H,s, H-26, 
27), 2.65 (1 H, m, H-4), 2.80 (1 H, m, H-9), 3.00 (1 H, m, H-10), 3.26 (1 H, m, H-20), 
3.32, 3.71 (each 1 H, m, H-23), 4.69 (1 H, m, H-3), 5.54 (1 H, m, H-l), 5.78 (lH,d, 
7=11.2 Hz, H-7), 6.16 (1 H, dd, 7=7.9, 1.1 Hz, C=CH), 6.32 (1 H d, 7=11.1 Hz, H-6), 
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10.16 (1 H, d, 7=7.9 Hz, CHO). 

jB«&4&© MS mlz (%): 788 (M*, 5), 731 (5), 656 (8), 627 (7), 599 (4), 524 (5), 495 (3), 
409 (5), 103 (42), 75 (100). 

5 mmm 83) 2o-xif-ia4(t-^;v^^^;v>'U;i/)^-^5>]-2-[2-(tHo^r 
~>)-x^ u =T>yii-tt*r -25-[( h u x^;w> u ;i^)^+->]-i9-y ;i/tr^ > D3 1- 

y^^^^^^U^X-x^© £-Stt#:£<fctf Z-m&fc ifc&m 151a, 
151b) 




0 X:\Z^MVTc^^i 150 (97.0 mg, 0.123 mmol, #& 1 : 1 (DU^^O) <D*& J 
-^/Th7kHn77> (2 : 1, 1.5 ml) Mttfft^^it h U A (5.6 
mg, 0.148 mmol) SiD*.* 0.5 R^jlJ^UTc. KJ^fcJfaK&jD;^ WWt^JV 

»^U*m7A^n-7h^77^- (10 gv 7% i^ixf 
fcTHMttU ffc^* 151a (43.6 mg, JE-SttflO *5«ktffc<&«r 
151b (35.5mg,Z-Mft#0 81%T&o fco 

20 151a *H NMR (CDa 3 ) 5: 0.01, 0.07, 0.08 (3 H, 3 H, 6 H, s, Si-Me x 4), 0.56 (3 H, s, H- 
18), 0.56 (6 H, q, 7=7.9 Hz, SiCH 2 x 3), 0.85, 0.92 (each 9 H, s, Si-tBu x 2), 0.94 (9 H, t, 
7=7.9 Hz, SiCH 2 CH 3 x 3), 1.09 (3 H, d, 7=5.9 Hz, H-21), 1.21, 1.23 (each 3 H, s, H-26, 
27), 2.31 (2 H, m, H-4), 2.80 (1 H, m, H-9), 2.88 (1 H, dd, 7=12.6, 4.6 Hz, H-10), 3.26 (1 
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H, m, H-20), 3.32, 3.70 (each 1 H, m, H-23), 4.18, 4.31 (eachl H, m, CH 2 OH), 4.37 (1 H, 
m, H-l), 4.82 (1 H, t, 7=3.8 Hz, H-3), 5.72 (1 H, m, C=CH), 5.83 (1 H, d, 7=11.0 Hz, H- 
7), 6.15 (1 H, d, 7=11.0 Hz, H-6). 

151b l H NMR (CDCfe) 5: 0.01, 0.07, 0.08, 0.10 (each 3 H, s, Si-Me x 4), 0.56 (3 H, s, H- 
5 18), 0.57 (6 H, q, J=7.9 Hz, SiCH 2 x 3), 0.84, 0.93 (each 9 H, s, Si-tBu x 2), 0.94 (9 H, t, 
J=7.9 Hz, SiCHaCHax 3), 1.09 (3 H, d, 7=5.9 Hz, H-21), 1.21, 1.23 (each 3 H, s, H-26, 
27), 2.55 (1 H, dd, 7=12.5, 5.0 Hz, H-4), 2.83 (2 H, m, H-9, 10), 3.26 (1 H, m, H-20), 332, 
3.70 (each 1 H, m, H-23), 4.22, 4.27 (each 1 H, m, CH 2 OH), 4.48 (1 H, m, H-3), 4.86 (1 
H, t, 7=3.1 Hz, H-l), 5.72 (1 H, dt, 7=7.0, 1.4 Hz, C=CH), 5.79 (1 H, d, 7=11.1 Hz, H-7), 
1 0 6.26 (1 H, d, 7=11.1 Hz, H-6). 

U^(D MS mlz (%): 790 (M+, 1), 772 (1), 733 (1), 658 (45), 627 (11), 526 (7), 508 (7), 
376 (5), 103 (33), 75 (100). 

(MVm 84) 20-x tf -10,25-^ t Fd+ ->-2-[2-( bHn+ U 5 s >]- 
15 22-^U--19-/;Hf^^>D3 (E-m&ffi Ut&M 107a) 




151a 107a 



ffr&%151a (43.6 mg, 0.055 mmol) O&SzK;* *7 J —)V (l ml) mW.\Zft>7T 
20 (76.8 mg, 0.331 mmol) SriD*., MMlZT 2 mfflW£Lfr a fcl&W. 

xtfjix^&pu^htf^yj- (5 g , 2% /^;-vtix^i/) 
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U {k&m 107a (23.7 mg, 96%) ~^lZZ\(Dik^m& HPLC (YMC-Pack 

ODS-AM SH-342-5, 150 x 20 mm, 20% tK/ * 9 J — )V> V , 

i$J107a (20.1 mg) Sr#fe» 

107a *H NMR (CDC1 3 ) 6: 0.54 (3 H, s, H-18), 1.13 (3 H, d, J=5.9 Hz, H-21), 1.22, 1.23 
5 (each 3 H, s, H-26, 27), 2.33, 2.43 (each 1 H, m, H-4), 2.79 (1 H, m, H-9), 3.12 (1 H, d, 
7=12.5, 4.4 Hz, H-10), 3.26 (1 H, m, H-20), 3.44 (1 H, m, H-23), 3.51, 3.58, 3.90 (each 1 
H, br. s, OH x 3), 3.84 (1 H, dt, 7=9.4, 4.3 Hz, H-23), 4.08 (1 H, dd, 7=12.4, 5.2 Hz, 
CH 2 OH), 4.33 (2 H, m, H-l, CH 2 OH), 4.79 (1 H, m, H-3), 5.74 (1 H, m, C=CH), 5.84 (1 
H, d, 7=11.1 Hz, H-7), 6.26 (1 H, d, 7=11.1 Hz, H-6). 
10 UV Panax (EtOH): 246 (e 34600), 254 (e 39700), 263 (e 26500) nm. 

MS mlz (%): 448 (M+, 9), 430 (8), 412 (14), 394 (26), 376 (12), 308 (13), 263 (12), 131 
(20), 113 (39), 69 (100). HR-MS mlz: 448.3188 (Calcd for C27H44O5: 448.3189). 

85) 20-Xtf-la,25-> J t: H D^->-2-[2-(t h* v>X^U 
15 22-^*^-19-/ ;Hf^>D3 (Z-m&m (^tfl07b) 




151b 107b 

-ffr&#J151b (35.5 mg, 0.045 mmol) <DM7k*?y — )V (l ml) m&\ZZl>7T 
20 — 7s)V-fc>W. (62.5 mg, 0.269 mmol) mM\ZT 2mmWfchfc. 0 fcJ&M 

\z 5% &m7km±hvy&7kmm&m%-. mm^Mzxmmvrc. ^mm* 
m\-Bmfr\zx$mv. terser? #*5svj*im* mmm&ist^ mm^v 
ii^rM^^u^Yif^y^- (5 g , 2% /^y-jv/iUx^w \zxmm 
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U it&%!) 107b (19.3 mg, 96%) Sr#fe. MiZCOfc'&m* HPLC (YMC-Pack 
ODS-AM SH-342-5, 150 x 20 mm, 20% 7K/ > ^ y — ;V) b , 

#»107b (17.6 mg) 

107b *H NMR (CDCI3) 6: 0.57 (3 H, s, H-18), 1.13 (3 H, d, 7=5.9 Hz, H-21), 1.23, 1.24 
5 (each 3 H, s, H-26, 27), 2.68 (1 H, dd, J=12.6, 4.5 Hz, H-4), 2.81 (1 H, m, H-9), 2.88 (1 H, 
d, 7=14.2, 3.5 Hz, H-10), 3.28 (1 H, m, H-20), 3.45, 3.84 (each 1 H, m, H-23), 3.61 (1 H, 
s, OH), 4.14 (1 H, dd, 7=12.5, 5.6 Hz, CH 2 OH), 4.34 (1 H, dd, 7=12.5, 8.4 Hz, CH 2 OH), 
4.44 (1 H, m, H-3), 4.84 (1 H, m, H-l), 5.75 (1 H, m, C=CH), 5.82 (1 H, d, 7=11.1 Hz, H- 
7), 6.38 (1 H, d, 7=11.1 Hz, H-6). 
10 UV Xmax (EtOH): 246 (e 32300), 254 (e 37100), 263 (e 24600) run. 

MS m/z (%): 448 (M+, 7), 430 (7), 412 (14), 394 (25), 376 (12), 308 (13), 263 (12), 131 
(21), 113 (39), 69 (100). HR-MS m/z: 448.3214 (Calcd for Cz/HmOs: 448.3189). 

mmm u) 20-x tMa-[(t- tt)v&* 3Mi/~> u ;i/)^->]-2p,2'-x^3r>'- 

15 ^ <fctx ia-[(t-^;v^^^;i/->u ;V);t^>]-2a,2'-x^^-22-:t*+K25-[( h u 
x^;i/>-u;i/)^->]-i9-y;vt:*^^> D3 t-zrj-)W^)V^))VJL- ^ji at 

152a, 152b) 




20 

-78 X: iZ&mVTc A#*X 13 (104.1 mg, 0.174 mmol, m 3 : 

i ou^m) omtK't- h7kh*P77> a mi) mm\z, n-^;PU^^7A 

(110.1 pi, 0.174 mmol, 1.58 M ^U*>*»0 &M?L 15^^L/^> 22-^ 
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^rif? > H*T >^r h X$ 121 (43.6 mg, 0.110 mmol) CD^zKt^ h7tHn77> 
(1.3 ml) m&&ty~D < VMZ-tCo -78 'C^e. 0 °C 2 

5 Scbfco »^UWA7A^DYh^77^- (10 g, 2% tfXfJV/ 

s\3r-v-» it&m 152 ^-io^^ci^ii (49.8 mg , 

58%) tbT#feo u0S^®^Mtl.Stt#: 152a %>&X$ 152b OJt^^ 
5 : lTfcofc, 15% ^X^;V/^^>^ffi§15J;D*^©{b^ 121 
(9.4 mg) £®i|XL7Co 

10 ipftONMRj-^ 

152a (££j&^) *H NMR (CDQ 3 ) 5: 0.03-0.08 (12 H, Si-Me x 4), 0.56 (3 H, s, H- 
18), 0.57 (6 H, q, 7=7.9 Hz, SiCH 2 x 3), 0.86, 0.88 (each 9 H, s, Si-tBu x 2), 0.94 (9 H, t, 
7=7.9 Hz, SiCHzCHjx 3), 1.09 (3 H, d, 7=5.9 Hz, H-21), 1.21, 1.23 (each 3 H, s, H-26, 
27), 2.73, 2.82 (each 1 H, d, 7=5.6 Hz, OCH 2 ), 3.25, 3.32 (each 1 H, m, H-20, 23), 3.71 (1 

15 H, m, H-23), 3.82, 3.86 (each 1 H, m, H-l, 3), 5.80 (1 H, d, 7=11.2 Hz, H-7), 6.22 (1 H, d, 
J=11.2 Hz, H-6). 

152b (T-tf ±—&fflfoy *H NMR (CDC1 3 ) 5: 0.03r-0.08 (12 H, Si-Me x 4), 0.56 (3 H, 
s, H-18), 0.57 (6 H, q, 7=7.9 Hz, SiCH 2 x 3), 0.86, 0.88 (each 9 H, s, Si-tBu x 2), 0.94 (9 
H, t, 7=7.9 Hz, SiCH 2 CHax 3), 1.09 (3 H, d, 7=5.9 Hz, H-21), 1.21, 1.23 (each 3 H, s, H- 
20 26, 27), 2.57, 2.92 (each 1 H, d, 7=5.5 Hz, OCH 2 ), 3.25, 3.32 (each 1 H, m, H-20, 23), 
3.71 (1 H, m), 3.82 (1 H, m), 4.04 (1 H, m), 5.82 (1 H, d, 7=11.0 Hz, H-7), 6.28 (1 H, d, 
7=11.0 Hz, H-6). 

($mm 87) 20-Xtf-lo,25-^ t H D^>-2p,2'-X#^>--22-:t^1^9-/;U 
25 tf^^> D3 108a) , 20-Xtf-lo,25-> ? b H n^^-2o,2'-X#^ v"-22-^- 

^U--19-y;Hf^^> D 3 (flS-&46 108b) , 20-Xtf-lo,2p,25-hU t HD^^-2a- 
y;P^-n^^;i--22-^+f--19-y;Hf^^> D 3 109a) 20-Xtf- 

1 a,2a,25- h U t F n ^-2^-y)^U^)l-22-^r^-19-/ 5 > Eb (-ft 
&m 109b) 



132 




109a 109b 

152 (49.8 mg, 0.064 mmol, B 5:1 <DW^"r h7kHD77> 

(1 ml) mWzy vW^T h^^JVT^-^A (0.385 ml, 0.385 mmol, lMf 

ASfciSL M*^U*^7^^DTh^7>f- (5 g) 

Tilt, 60% l»x^;W/^-»J->Jj|FHJ«J:Dfls-&4fc 109 S=S04#^ft 
W<DM&%Q (1.6 mg, 5%, 109a:109b=^J 5:1) t. bTffc. 70% SI^X^k/'N^ 
•D->mm&£K>4k&m 108 £X@(D3£#:Mi£#:<Z)2i'&^ (23.0 mg, 83%, 
108a:108b=£j 5:l) tbTifeo fb^ 108a £ 108b £^tTil HPLC 

(LiChrosorb Si60, RT 250-4, 250 x 10 mm, : mt^U> : 2-^D/^y 

—)V= 50:50:6) teT2*t»»U {b^ 108a (9.46 mg ) &&Tffc&fa 108b 

(995 (xg) £#7c„ fb^ 109a £ 109b £rg'tttl'&#f£ HPLC (YMC-Pack ODS- 
AM SH-342-5, 150 x 20 mm, 25% & 7 — )V) KT3HBI*«U fc&m 109a 

(813 fig) *5«fctfffr&«U09b (170 (xg) 
108a X H NMR (CDCfe) 5: 0.56 (3 H, s, H-18), 1.13 (3 H, d, 7=5.9 Hz, H-21), 1.22, 1.24 
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(each 3 H, s, H-26, 27), 2.29 (1 H, dd, 7=13.5, 8.6 Hz, H-10), 2.40 (1 H, dd, 7=13.7, 6.2 
Hz, H-4), 2.60 (1 H, dd, 7=13.7, 3.5 Hz, H-4), 2.81 (1 H, m, H-9), 2.83 (1 H, d, 7=4.8 Hz, 
CH 2 0), 2.94 (1 H, dd, 7=13.5, 4.3 Hz, H-10), 3.07 (1 H, d, 7=4.8 Hz, CH 2 0), 3.27 (1 H, 
m), 3.45 (1 H, m), 3.82 (2 H, m), 3.98 (1 H, dd, 7=8.6, 4.2 Hz), 5.83 (1 H, d, 7=11.1 Hz, 
5 H-7), 6.39 (1 H, d, 7=11.1 Hz, H-6). 
UV Xmax (EtOH): 243, 251, 261 nm. 

108b *H NMR (CDa 3 ) 5: 0.56 (3 H, s, H-18), 1.14 (3 H, d, 7=5.9 Hz, H-21), 1.23, 1.24 
(each 3 H, s, H-26, 27), 2.31 (1 H, dd, 7=13.7, 6.0 Hz, H-4), 2.36 (1 H, dd, 7=13.6, 8.7 Hz, 
H-10), 2.72 (1 H, dd, 7=13.7, 3.6 Hz, H-4), 2.81 (1 H, m, H-9), 2.85 (1 H, dd, 7=13.6, 4.2 
10 Hz, H-10), 2.94, 2.98 (each 1 H, d, 7=4.7 Hz, CH 2 0), 3.27 (1 H, m), 3.46 (1 H, m), 
3.80-3.95 (3 H, m), 5.85 (1 H, d, 7=11.2 Hz, H-7), 6.38 (1 H, d, 7=11.2 Hz, H-6). 
UV Amax (EtOH): 243, 251, 261 nm. 

109a *H NMR (CDC1 3 ) 5: 0.54 (3 H, s, H-18), 1.13 (3 H, d, 7=5.9 Hz, H-21), 1.23, 1.24 
(each 3 H, s, H-26, 27), 2.48 (2 H, m, H-4), 2.55 (1 H, dd, 7=14.4, 6.0 Hz, H-10), 2.67 (1 
15 H, br. d, 7=14.4 Hz, H-10), 2.78 (1 H, m, H-9), 3.27 (1 H, m, H-20), 3.45 (1 H, m, H-23), 
3.48 (1 H, s, OH), 3.85 (2 H, m, H-3, 23), 3.97 (1 H, m, H-l), 4.72, 4.75 (each 1 H, dd, 
7=47.5, 9.7 Hz, CH 2 F), 5.78 (1 H, d, 7=11.1 Hz, H-7), 6.40 (1 H, d, 7=11.1 Hz, H-6). 
19 F NMR (CDCb) 6: -240.3 (t, 7=47.5 Hz). 

MS mlz (%): 454 (M*, 24), 436 (9), 416 (3), 380 (1), 323 (16), 303 (4), 287 (3), 69 (100). 
20 UV Xmax (EtOH): 243, 251, 261 nm. 

HR-MS mlz: 454.3087 (Calcd for CWH43FO5: 454.3095). 

109b X H NMR (CDCI3) 6: 0.56 (3 H, s, H-18), 1.14 (3 H, d, 7=6.0 Hz, H-21), 1.23, 1.24 
(each 3 H, s, H-26, 27), 2.75-2.90 (3 H, m, H-4, 9, 10), 3.28 (1 H, m, H-20), 3.45 (1 H, m, 
H-23), 3.48 (1 H, s, OH), 3.77 (1 H, m, H-3), 3.84 (1 H, m, H-23), 3.94 (1 H, m, H-l), 
2 5 4.70, 4.76 (each 1 H, dd, 7=48.0, 9.6 Hz, CH 2 F), 5.83 (1 H, d, 7=11.3 Hz, H-7), 6.29 (1 H, 
d, 7=11.3 Hz, H-6). 19 F NMR (CDCI3) 8: -240.4 (t, 7=48.0 Hz). 
MS mlz (%): 454 (M+, 30), 436 (9), 434 (10), 416 (3), 323 (16), 303 (6), 69 (100). 
UV Xmax (EtOH): 243, 251, 261 nm. 
HR-MS mlz: 454.3109 (Calcd for C^H^O?: 454.3095). 
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mmm 88) 2o-xtr-ia-[(t-^;w> 5 ^^;i/^u ;v)*^>]-2p-[( h y 

2a-[( h u ^ ^;i/-> u ;V)^-^->]-2p-^ ^;i/-22-^-^r-y--25-[( h u x^;i/-> u ;p>^^ 
->]-i9-y ;i/tf^ ^ > d 3 t-^)Vz>^)]/ s y u ;vx- 5^ 153a, 153b) 




118 



-78 'CtCJftiflbfc A#3JnX^-T >^v- 118 (214.7 mg, 0.32 mmol, 1 : 
1 Oi^tl) £>*£zk^h^t: FD77> (3 ml) n-^^Ml/U^A 

(202.9 Ml, 0.32 mmol, 1.58 M 15 2Ht#b£:^, 22-rt**tf- 

if =7 > H V >tT h >fo 121 (54.6 mg, 0.14 mmol) ©^tzk^ h7kh*n77> (2 
ml) *Jfc£lj>o< OJP^-feo -78 < C^£-30 °C fclHft 6 3 RID 

fee ii§'>'J^M7A^D-?h^77/f- (7 g, 3% iFix^l//A+ii- 
» fcTttHU it&W 153 SXg©5i#:Mt4#:©m^ (52.1 mg, 44%) <hb 
T#fc. ei©S^<»**^-rSSi4#: 153a 43«fctX 153b 3 : 1 T&o 

fc„ 5% B^mx^/^lJ-^miS^^TlcMJiS^b^ 121 (25.6 mg) 

153 X H NMR (CDC1 3 ) 5: 0.02-0.12 (21 H, Si-Me x 4, Si-Me 3 ), 0.5588 (3 H, s, H-18), 
0.5598 (6 H, q, J=7.8 Hz, Si-CH 2 CH3 x 3), 0.83, 0.92 (each 9 H, s, Si-tBu x 2), 0.94 (9 H, 
t, J=7.8 Hz, Si-CH 2 CH 3 x 3), 1.08 (3 H, d, .7=5.9 Hz, H-21), 3.20-3.30 (2 H, m), 
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3.55-3.80 (3 H, m), 5.76, 5.82 (ca. 1:3) (1 H, d, 7=11.1 Hz, H-7), 6.04, 6.15 (ca. 3:1) (1 H, 
d,/=ll.lHz,H-6). 

MS m/z (%): 850 (M+, 3), 718 (74), 661 (5), 586 (100), 454 (3). 

5 (gmm 89) la,2B,25- h U b H D*>--2a-^ ^-22-^^1^-19-/ )V M$ ^ 

> D3 (itSm 110a) :fe£tf lo,2o,25- h U fc F n^-2p-^;]/-22-^3r+Kl9-/ 

;H5^5>D 3 Ofb-S^iiob) 




10 

fb^^J 153 (52.1 mg, 0.061 mmol, 3:1 ©M^) ©^tKt" h7kHn77> 
(1 ml) 7 y-fbT^ h^^l/T^^A (0.490 ml, 0.490 mmol, lMf 

h7bHn77>»I) £inx., ^Micr is W131#bfco fcmm\z*fc&to 

15 mm'g&vfr, ii^'j^jW7A^D7b^7^- do 

g ) 70% mmx.^jvx^D->mm^vit^ no ^-rnvtiw. 

&&fc<DM&m (25.7 mg, 96%) £txT#fco ^©g^^Mt^Itt^ 110a 

110b <£l«fcmj3 : 1 Ta&^fco {b^ 110a £ 110b S^tf 
HPLC (YMC-Pack ODS-AM SH-342-5, 150 x 20 mm, 30% *9 /—;!/) fcT 
20 #il*f§2lU ft^llOa (14.7 mg) & J: XPfc&m 110b (4.43 mg) 

110a *H NMR (CDd 3 ) 6: 0.55 (3 H, s, H-18), 1.13 (3 H, d, 7=6.0 Hz, H-21), 1.22, 1.24 
(each 3 H, s, H-26, 27), 1.29 (3 H, s, Me), 2.47 (1 H, dd, 7=14.1, 3.3 Hz, H-10), 2.64 (2 H, 
m, H-4, 10), 2.78 (1 H, m, H-9), 3.27 (1 H, m, H-20), 3.45 (1 H, m, H-23), 3.58 (1 H, s, 
OH), 3.72 (2 H, m, H-l, OH), 3.78 (1 H, m, H-3), 3.84 (1 H, m, H-23), 5.79 (1 H, d, 
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7=11.1 Hz, H-7), 6.33 (1 H, d, 7=11.1 Hz, H-6). 

MS m/z (%): 436 (M+, 54), 418 (13), 400 (8), 305 (15), 69 (100). 

UV Xmax (EtOH): 243, 251, 261 nm. 

110b *H NMR (CDQ 3 ) 5: 0.54 (3 H, s, H-18), 1.13 (3 H, d, 7=6.0 Hz, H-21), 1.23, 1.24 
5 (each 3 H, s, H-26, 27), 1.26 (3 H, s, Me), 2.36 (1 H, dd, 7=14.4, 4.6 Hz), 2.54 (1 H, br. d, 
J=13.8 Hz), 2.78 (1 H, m, H-9), 2.92 (1 H, dd, 7=14.5, 4.5 Hz), 3.26 (1 H, m, H-20), 3.45 
(1 H, m, H-23), 3.57 (1 H, br. s, OH), 3.73 (3 H, m, H-l, 3, OH), 3.84 (1 H, m, H-23), 
5.82 (1 H, d, 7=11.1 Hz, H-7), 6.29 (1 H, d, 7=11.1 Hz, H-6). 
UV Xmax (EtOH): 243, 251, 261 nm. 

10 

(mmm 90) 24a,26a,27a- h U fc*:-la.-[(t-^)Vz? ^JVz/ U Mtt^h 
2a-[( h U *?-)Vz/V )V)tt5S\-&£.Zfi 24a,26a,27a- h U ^-la.-[{\-^)V-J ^"f- 

;w^u;w^^}-2p-[(h u ^^->u;i')^->]-22,24-^x>-25-[(h uifjv 
->u;v)^^]-i9-/;vh^^> d 3 t.^;v^^^;v^u;vx— ({&-&$& 

15 154a, 154b) 




22 



-78 'CKl^bfc A^ftX^ >^^^ F#22 (260.0 mg, 0.394 mmol, &J2 : 
M&K^h^h HD77> (3 ml) mmz, n-^^UU^A (253 
20 id, 0.394 mmol, 136 M ^\^>^0O ^JPA 15 C/D Wr h >#: 

122 (101.8 mg, 0.235 mmol) (DM^ h7tHn77> (lml) < 0 

JP^-fe. -78 tT 2 B#ffl8&fcbfc&, Rj^K:^ift^T>^=^A*»»*ftl 
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isv&vm. mmm^vrco M^^'j*m7A^DTh^77^ do 
g ) 1% wmx-^)v/^*v>®mw&Qfc&m is4 &=m<DiLfcm 

&fo<DM&Wl (106.4 mg, 52%) LVX&fco Z.<DU&%*nj&T%% i mk 154a 
5 &&T$ 154b (Dtkmtm 3:2 T&ofco 5% BfKX^V/^S^^J&WSP 

<k&5fcR*£©ft;<&*&122 (36.1 mg) £[HliKb£: 0 
l^tONMRT-^ 

154a (££/&#J) *H NMR (CDQ 3 ) 5: 0.039, 0.051, 0.059, 0.064 (each 3 H, s, Si-Me x 4), 
0.12 (9 H, s, Si-Me x 3), 0.56 (3 H, s, H-18), 0.56 (6 H, q, .7=7.9 Hz, SiCH 2 x 3), 0.82 (6 

10 H, t, .7=7.5 Hz, H-26a, 27a), 0.868, 0.874 (each 9 H, s, Si-tBu x 2), 0.94 (9 H, t, J=7.9 Hz, 
SiCH 2 CH 3 x 3), 1.06 (3 H, d, 7=6.6 Hz, H-21), 2.80 (1 H, m, H-9), 3.53 (1 H, m, H-2), 
3.80 (1 H, m, H-3), 3.88 (1 H, m, H-l), 5.52 (1H, d, J=15.2 Hz, H-24a, overlapped with 
H-22), 5.81 (1 H, d, .7=11.1 Hz, H-7), 5.94 (1 H, dd, .7=14.9, 10.4 Hz, H-23), 6.05 (1 H, dd, 
7=15.2, 10.4 Hz, H-24), 6.10 (1 H, d, J=ll.l Hz, H-6). 

1 5 154b i— ±I$Mr) *H NMR (CDQ 3 ) 6: 0.039, 0.051, 0.059, 0.064 (each 3 H, s, Si- 
Me x 4), 0.12 (9 H, s, Si-Me x 3), 0.54 (3 H, s, H-18), 0.56 (6 H, q, .7=7.9 Hz, SiCH 2 x 3), 
0.82 (6 H, t, .7=7.5 Hz, H-26a, 27a), 0.86, 0.89 (each 9 H, s, Si-tBu x 2), 0.94 (9 H, t, 
.7=7.9 Hz, SiCH 2 CH 3 x 3), 1.06 (3 H, d, 7=6.6 Hz, H-21), 2.80 (lH.ni, H-9), 3.59 (lH,m, 
H-2), 3.80 (1 H, m, H-3), 3.94 (1 H, m, H-l), 5.52 (1H, d, J=15.2 Hz, H-24a, overlapped 

2 0 with H-22), 5.78 (1 H, d, 7=11.1 Hz, H-7), 5.94 (1 H, dd, 7=14.9, 10.4 Hz, H-23), 6.05 (1 
H, dd, 7=15.2, 10.4 Hz, H-24), 6.13 (1 H, d, 7=11.1 Hz, H-6). 

UteWlO MS mlz (%): no M*, 740 (33), 683 (7), 608 (65), 551 (17), 505 (43), 459 (18), 
324 (31), 149 (100), 75 (99). 

25 (MMM 91 ) 24a,26a,27a- h U * ^ -la,2a,25- h'Jkb'O^ <fc & 

24a,26a,27a- h U * ^r-la,2p,25- h'JkH 03rv'-22,24-> ? X>-19-/ $ 5 > D 3 
(Ak&m 155a, 155b) 
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154 155a 155b 

ik&%} 154 (55 mg, 0.063 mmol, $J 3 : 2 <DM&%) ©&&Kt" h7kHH77> 
(lml) mmz, h«JX^;WT^> (20 mD &&&y V^T h 77^)17 
A (504 |d, 0.504 mmol, 1.0 Mfh7kHU77 &tiQ%-. tMT4l^f 

;V7jr>A^D^h^^^^- (5g,2% ^^;-jv/»ix^i/) 

{£&®155 &-m(DtLWm&foV>W£iW (28.0 mg, 97%) ttTifc, <KDU& 
W*Mf$?%>W&fo 155a 155b (D&mWi 3:2 t^ofc, 

155a X H NMR (CDC1 3 ) 5: 0.57 (3 H, s, H-18), 0.87 (6 H, t, 7=7.4 Hz, H-26a, 27a), 1.05 (3 
H, d, 7=6.6 Hz, H-21), 1.55, 1.56 (each 2H,d, 7=7.4 Hz, H-26, 27), 2.62 (1 H, dd, 7=12.8, 
4.1 Hz, H-4), 2.80 (1 H, m, H-9), 2.89 (1 H, dd, 7=14.7, 4.3 Hz, H-10), 3.53 (1 H, dd, 
7=8.2, 2.9 Hz, H-2), 3.79 (1 H, m, H-3), 4.09 (1 H, m, H-l), 5.53 (1H, d, 7=15.2 Hz, H- 
24a, overlapped with H-22), 5.80 (1 H, d, 7=11.1 Hz, H-7), 5.98 (1 H, dd, 7=15.0, 10.3 Hz, 
H-23), 6.15 (1 H, dd, 7=15.2, 10.3 Hz, H-24), 6.37 (1 H, d, 7=11.1 Hz, H-6). 
155b X H NMR (CDC1 3 ) 5: 0.57 (3 H, s, H-18), 0.87 (6H,t, 7=7.4 Hz, H-26a, 27a), 1.05 
(3 H, d, 7=6.6 Hz, H-21), 1.55, 1.56 (each 2 H, d, 7=7.4 Hz, H-26, 27), 2.43 (2 H, m, H-4), 
2.80 (1 H, m, H-9), 3.07 (1 H, dd, 7=13.2, 4.9 Hz, H-10), 3.48 (1 H, dd, 7=8.8, 3.0 Hz, H- 
2), 3.67 (1 H, m, H-3), 4.09 (1 H, m, H-l), 5.53 (1H, d, 7=15.2 Hz, H-24a, overlapped 
with H-22), 5.83 (1 H, d, 7=11.1 Hz, H-7), 5.98 (1 H, dd, 7=15.0, 10.3 Hz, H-23), 6.15 (1 
H, dd, 7=15.2, 10.3 Hz, H-24), 6.29 (1 H, d, 7=11.1 Hz, H-6). 

8£4fe© MS m/z (%): 458 (M+, 33), 440 (95), 422 (14), 404 (16), 386 (52), 318 (40), 
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289 (90), 237 (44), 149 (100). 

Cmrnm 92) 24a,26a,27a- h U ^-la.-[{\.-^^)V s J )V)^l/y 
2a-b H a^>-&<fctf 24a,26a,27a- b U ^-la-[(i-^^)V-J *J-)V*s U 
5 ->]-2p-b K D^r->-22,24-> 5 X>-25-[(t-^;l/> J ^^;i/->U )V)^r^]-19-/ 
? 5 > D3 )VX.—r-)V (.ft&m 156a, 156b) 




155 156a 156b 

10 tt&lh 155 (48.0 mg, 0.105 mmol, $J 3 : 2 <DM&%}) (DM^J^JV^JV^T 
(1ml) h 'JX^Jl/7$> (117 pi, 0.840 mmol) > t-ttJW*?' 

^v-UMDU H (63.9 mg, 0.424 mmol) 4,4-^^ ^UT^ J M U ^> 

(6.4 mg, 0.052mmol) SJP^t, SfifcT 2l^Wfla*bfc. SJfe«fc3taK*lP^.» 

15 ttfttk ^'>'J*y^7A^nYb^77^- (5 g, 5% 

»tXf;V/A+^» fcTtt«U fc&m 156 £— a©it#:fttt#:©fi^«» 
(55.3 mg, 66%) ttTffc. JKOfl-&***rifr*fttt# 156a 156b © 

2 0 156a &&$M$) *H NMR (CDC1 3 ) 5: 0.06-0.10 (18 H, Si-Me x 6), 0.57 (3 H, s, H-18), 
0.87 (6 H, t, J=7.5 Hz, H-26a, 27a), 0.86-0.92 (27 H, Si-tBu x 3), 1.06 (3 H, d, J=6.6 Hz, 
H-21), 1.54, 1.55 (each 2H,d, J=7.5 Hz, H-26, 27), 2.80 (1 H, m, H-9), 3.51 (1 H, m, H- 
2), 3.92 (1 H, m, H-3), 4.00 (1 H, m, H-l), 5.53 (1H, d, J=15.3 Hz, H-24a), 5.55 (1 H, dd, 
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J=15.2, 8.5 Hz, H-22), 5.79 (1 H, d, 7=11.1 Hz, H-7), 5.98 (1 H, dd, 7=15.2, 10.4 Hz, H- 
23),6.14(2H,m,H-6,24). 

156b (T>f ^ — *H NMR (CDC1 3 ) 6: 0.06-0.10 (18 H, Si-Me x 6), 0.56 (3 H, s, 
H-18), 0.87 (6 H, t, J=7.5 Hz, H-26a, 27a), 0.86-0.92 (27 H, Si-tBu x 3), 1.06 (3 H, d, 
5 7=6.6 Hz, H-21), 1.54, 1.55 (each 2 H, d, 7=7.5 Hz, H-26, 27), 2.80 (1 H, m, H-9), 3.59 (1 
H, m, H-2), 4.00 (2 H, m, H-l, 3), 5.53 (1 H, d, 7=15.3 Hz, H-24a), 5.55 (1 H, dd, J=15.2, 
8.5 Hz, H-22), 5.79 (1 H, d, 7=11.1 Hz, H-7), 5.98 (1 H, dd, 7=15.2, 10.4 Hz, H-23), 6.14 
(2H,m,H-6,24). 

M&W)<D MS m/z (%): no Nf, 668 (6), 611 (2), 536 (3), 479 (12), 386 (6), 149 (100), 75 
10 (79). 

immm 93) 24a,26a,27a- h U ^-la-[(i-^)V-J U )V)tt 
2a-[2-(t-^'^;i/> ? ^ 9-)Vzy U )V)tt ->]-X b * v]-^3 £.Z£ 24a,26a,27a- h U 3*^- 

ia-[(t-^;i/^ ^ u ;v)^-4 i ->]-2p-[2-(t-^^;i'> ? ;* ^;w> u ;V)#3r ~>]-x 

15 h ^^3-22,24-v^X >-25-[(t-^)V^^)Vzy U ;i/)^ V]-19-/ ;Hf ^ ^ > D 3 t- 
ttfri?* U ;i/X-^;V 157a, 157b) 




156 157a 157b 

0 tC^LfcM 156 (52.4 mg, 0.065 mmol, *9 3 : 2 <Dffl-&4&) ©«S*i? 
^^;i/*;UAT5 h* (1 ml) *3dftthU^ (78.5 mg, 1.962 mmo, 

20 6o%a°^^^ >v*y F) *5i;rX(2-^D ; exh^^)-t-^;i/> ? ^^-;i'->9> 

(68 Ml, 0.317 mmol) £Jn;«b<31#b;fco 18 Bf P*m BO&^^OKSrJP;^ 

• mn^)v/^^> (1:1) iiTimifc. #^&tt»*«L*fcTi^u 
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77>f- do g, i%~io% wmx^;i//^it» 157 

S03i#^#:CDS^ (44.8 mg, 71%) tbtffc. ^GD^^Iif&T^M 

157a & 157b (D&mtm 3:2 T&o fc. 
157 *H NMR (CDa 3 ) 5: 0.05-0.10 (24 H, Si-Me x 8), 0.55, 0.57 (ca. 2 : 3) (3 H, s, H-18), 
0.85 ~ 0.92 (42 H, 4 x Si-tBu, H-26a, 27a), 1.05 (3 H, d, 7=6.6 Hz, H-21), 1.54, 1.55 
(each 2 H, d, 7=7.5 Hz, H-26, 27), 2.80 (1 H, m, H-9), 3.18-4.45 (7 H, m, OCH 2 CH 2 0, 
H-l, 3), 5.52 (1 H, d, 7=15.1 Hz, H-24a), 5.54 (1 H, dd, 7=15.0, 8.6 Hz, H-22), 5.79 (1 H, 
H-7), 5.97 (1 H, dd, 7=15.0, 10.4 Hz, H-23), 6.15 (2 H, m, H-6, 24). 
MS mix (%): no M+, 649 (14), 651 (11), 562 (12), 519 (24), 233 (100). 

<MM®\ 94) 24a,26a,27a- h U 2fr^E-la,25- v 1 tHU^ ">-2a-(2- fc H D ^ ->X 
Y*^y&&tf 24a,26a,27a- h U ^^-10,25-^ k F □ =^>-2fJ-(2- k HD^>I 
>'>22^4-> > X>-19-y )VM $ ^ > D 3 Ut&m 111a, 111b) 




157 111a 111b 



flj&4& 157 (42.0 mg, 0.044 mmol, $J 3 : 2 <D®&Qa) <DM7^ h7th*D77 

> (lmi) mmz, hux5 i ;wT^> oo^d &£tfy v ? y?-)V7 >^e 

(350 jd, 0.350 mmol, LOMfh^t HD77>M) SrJO;^ ^MfcT 5 

tfjvx^&zu^htf^yj- (5 g * 2% /^;-;v/ffx^) tcx^sa 

U it^m Ilia t lllb (20.0 mg, 91%) £#fco 111a t 111b 

HPLC (YMC-Pack ODS-AM SH-342-5, 150 x 20 mm, 20% * 
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izTftmm^v, tt&muu (9.4 mg ) ^^zMt^m mb (8.3 mg ) 

111a X H NMR (CDCI3) 6: 0.57 (3 H, s, H-18), 0.86 (6 H, t, 7=7.4 Hz, H-26a, 27a), 1.04 (3 
H, d, 7=6.6 Hz, H-21), 1.54, 1.56 (each 2 H, d, 7=7.4 Hz, H-26, 27), 2.61 (1 H, dd, 7=13.4, 
4.4 Hz, H-4), 2.80 (1 H, m, H-9), 2.86 (1 H, dd, 7=14.4, 4.8 Hz, H-10), 3.32 (1 H, dd, 
7=8.0, 2.5 Hz, H-2), 2.72, 3.12, 3.48 (each 1 H, br. s, OH x 3), 3.67 ~ 3.81 (4 H, m, 
OCH 2 CH 2 0), 3.93 (lH.ni, H-3), 4.15 (1 H, m, H-l), 5.53 (1H, d, 7=15.3 Hz, H-24a, 
overlapped with H-22), 5.81 (lH,d, 7=11.1 Hz, H-7), 5.97 (1 H, dd, 7=15.0, 10.3 Hz, H- 
23), 6.14 (1 H, dd, 7=15.3, 10.3 Hz, H-24), 6.33 (1 H, d, 7=11.1 Hz, H-6). 
UV Xmax (EtOH): 235 (s 44000), 243 (e 44200), 251 (e 38000), 261 (e 23800) nm. 
MS m/z (%): 502 (M*, 11), 484 (62), 466 (33), 448 (7), 386 (17), 333 (40), 237 (29), 149 
(100), 133 (43), 93 (49). HR-MS m/z: 502.3658 (Calcd for C31H50O5: 502.3658). 
111b *H NMR (CDCfe) 5: 0.56 (3 H, s, H-18), 0.86 (6 H, t, 7=7.5 Hz, H-26a, 27a), 1.05 (3 
H, d, 7=6.6 Hz, H-21), 1.55, 1.56 (each 2 H, d, 7=7.5 Hz, H-26, 27), 2.34, 2.47 (each 1 H, 
m, H-4), 2.64 (1 H, br. s, OH), 2.80 (1 H, m, H-9), 3.07 (1 H, dd, 7=13.2, 4.0 Hz, H-10), 
3.27 (1 H, dd, 7=8.7, 2.6 Hz, H-2), 3.64 ~ 3.86 (5 H, m, OCH 2 CH 2 0, H-l), 4.16 (1 H, m, 
H-3), 5.53 (1H, d, 7=15.3 Hz, H-24a, overlapped with H-22), 5.83 (1 H, d, 7=11.1 Hz, H- 
7), 5.97 (1 H dd, 7=15.0, 10.3 Hz, H-23), 6.15 (1 H, dd, 7=15.3, 10.3 Hz, H-24), 6.26 (1 
H,d, 7=11.1 Hz, H-6). 

UV Xmax (EtOH): 235 (e 44000), 243 (e 44500), 251 (e 38900), 261 (e 24000) nm. 

MS m/z (%): 502 (M*, 13), 484 (78), 466 (39), 448 (7), 386 (13), 333 (48), 237 (27), 149 

(100), 133 (46), 93 (49). HR-MS m/z: 502.3664 (Calcd for C31H50O5: 502.3658). 

95) 24a,26a,27a- h U ^^E-la-Kt-^^^^^^^U ;W^>]-2- 
[2-{i-^^)V-J^)Vly U ;l/)^-^i/]-X^ U 5*>]-22£4-S?X >-25-[( h U X^I/v' 

u ;i/)^>-]-i9-/ )v % > D3 t-^T-jVz?*?-)^ u )vx.—^)v<d 

£Z$Z-m&& (4t&® 158a, 158b) 
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119 

-78 *C \Ztft$$l b ft A Mfc* 7 4 >tt z/ H# 119 (119.5 mg, 0.164 mmol, $J 4 : 

kdW&W) (DMTk'rh^tFuy^y (2 mi) mmz, n-^?;VU^A (105 

5 Ml, 0.164 mmol, 1.56 M ^1*->M0 15 ttmW^tc^ C/D M.>T Y ># 

122 (47.4 mg, 0.109 mmol) <DW)^T h^t:HD^^> (lml) o < DJfl 

tto -78 x:-v2mmfmisTcW:. fcmM\zmnmkT>^~v&7mm&M%.. 
mnx.^MzTt&mvrcc mmmfemnzM7kizTm&v* m^wmt??*^? 
mmm^vfco mm&^vxtfM^&zu^btf^yj- do g ) \z 

10 TiSt, 1% @1^X^;i//^1t>^EtJ£&«fci9, te^t) 158 &—m<DALfcm& 
W-<DM&m (27.7 mg, 27%) tbTffc. 158a 33 

<ktK 158b (DitmUm 6:1 T&ofco 5% ^Xf JP/^+1j->g[ilSI5J; 

D*SJfc©fl^5122 (27mg,57%) StHjlRUfco 

158 X H NMR (CDQa) 6: 0.01-0.08 (18 H, Si-Me x 6), 0.571 (3 H, s, H-18), 0.569 (6 H, q, 
15 7=7.9 Hz, SiCH 2 x 3), 0.83 (6 H, t, J=7.5 Hz, H-26a, 27a), 0.84, 0.90, 0.92 (each 9 H, s, 
Si-tBu x 3), 0.94 (9 H, t, 7=7.9 Hz, SiCH 2 CH 3 x 3), 1.06 (3 H, d, 7=6.6 Hz, H-21), 2.80 (1 
H, m, H-9), 2.97, 3.28 (ca. 6 : 1) (1 H, dd, 7=12.5, 4.7 Hz, H-10), 4.24 ~ 4.47 (3 H, m, H- 
1 or 3, CH 2 OH), 4.79, 4.84 (ca. 6 : 1) (1 H, m, H-l or 3), 5.52 (1 H, dd, 7=14.9, 8.3 Hz, 
H-22), 5.53 (1H, d, 7=15.2 Hz, H-24a), 5.61 (1 H, m, C=CH), 5.87 (1 H, d, 7=11.1 Hz, H- 
20 7), 5.95 (1 H, dd, 7=14.9, 10.4 Hz, H-23), 6.06 (1 H, dd, 7=15.2, 10.4 Hz, H-24), 6.13 (1 
H, d, 7=11.1 Hz, H-6). 
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(MMffl 96) 24a,26a,27a- h U afr^E-lo^S-^fc: H n^v'-2-[2-(tl Fn+i/yi 
^>]-22,24-v?X>-19-/;i/tl^ 5 > D 3 © Z-BtHkW (ik&M 

112a, 112b) 




158 112a 112b 



tt&QO 158 (56 mg, 0.0595 mmol, B 6 : 1 OS^*) OftidCT- h 7 b H P 7 7 
> (1ml) ^Id, h'JXW$> (40(11) ^^^^h^^^WT^ 
— ^ A (476 Ml, 0.476 mmol, 1.0Mr h7kh*D77 >i§^) SfiT 20 

-7*;i/^^A^DTb^^^^- (5 g, 2% ^^y-^/fixf;i/) k:t*&« 

U -fb-a-^l 112a £ 112b (23.0 mg, 80%, m 10 : 1 ffc 

112a £ 112b &&tSM&QB : & HPLC (liChrosorb Si 60, Hibar RT 250-10, 250 
xlOmm, ^U"> : Wc^V> : =50:50:4) fcTSHWMlU 

ib^rtl 112a (17.1 mg, E-SttttO ^^^#1 112b (1.9 mg, Z-ftflifl0 
112a *H NMR (CDCI3) 5: 0.56 (3 H, s, H-18), 0.87 (6 H, t, 7=7.5, H-26a, 27a), 1.05 (3 H, 
d, 7=6.5 Hz, H-21), 1.55, 1.56 (each 2 H, d, 7=7.5 Hz, H-26, 27), 2.34, 2.44 (each 1 H, m, 
H-4), 2.81 (1 H, m, H-9), 3.14 (1 H, d, 7=12.5, 4.3 Hz, H-10), 3.38, 3.74 (each 1 H, br. s, 
OH x 2), 4.09 (1 H, dd, 7=12.3, 5.2 Hz, CH 2 OH), 4.34 (2 H, m, H-l, CH 2 OH), 4.80 (1 H, 
m, H-3), 5.53 (1H, d, 7=15.4 Hz, H-24a, overlapped with H-22), 5.75 (1 H, m, C=CH), 
5.88 (1 H, d, 7=11.1 Hz, H-7), 5.97 (1 H, dd, 7=15.0, 10.4 Hz, H-23), 6.15 (1 H, dd, 
7=15.4, 10.4 Hz, H-24), 6.27 (1 H, d, 7=11.1 Hz, H-6). 
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UV Xmax (EtOH): 236 (e 47300), 245 (e 48000), 254 (e 43200), 264 (s 27200) nm. 
MS mlz (%): 484 (M+, 7), 466 (15), 448 (17), 430 (44), 412 (34), 279 (33), 263 (25), 149 
(100), 133 (35), 93 (38). HR-MS mlz: 484.3526 (Calcd for CsiHhAj: 484.3553). 
112b X H NMR (CDC1 3 ) 6: 0.57 (3 H, s, H-18), 0.87 (6 H, t, 7=7.5 Hz, H-26a, 27a), 1.05 (3 
5 H, d, 7=6.6 Hz, H-21), 1.55, 1.56 (each 2 H, d, 7=7.5 Hz, H-26, 27), 2.22 (1 H, m, H-4), 
2.33 (1 H, m, H-10), 2.70 (1 H, dd, 7=13.0, 4.7 Hz, H-4), 2.82 (2 H, m, H-9, 10), 4.25 (1 
H, dd, 7=12.6, 6.4 Hz, CH 2 OH), 4.38 (1 H, dd, 7=12.6, 7.3 Hz, CH 2 OH), 4.46 (1 H, m, H- 
3), 4.87 (1 H, t, 7=4.2 Hz, H-l), 5.54 (1H, d, 7=15.3 Hz, H-24a, overlapped with H-22), 
5.84 (2 H, m, H-7, C=CH), 5.98 (1 H, dd, 7=15.0, 10.3 Hz, H-23), 6.15 (1 H, dd, 7=15.3, 
1 0 10.3 Hz, H-24), 6.40 (1 H, d, 7=11.1 Hz, H-6). 

MS mlz (%): 484 (M+, 4), 466 (12), 448 (16), 430 (44), 412 (38), 279 (35), 263 (32), 149 
(100), 133 (39), 93 (42). HR-MS mlz: 484.3561 (Calcd for C31H48O4: 484.3553). 

(mmm 97) 24a,26a,27a- h U ^-la-[(t-^;i^*^;i^U )V)**zs]- 
15 2P,2'-X7^^r 24a,26a,27a- h U ^-la.-[{X-^^)V^ U )V)tt 

vl^a^'-x^^r^^^^x^^s-K h u x^;v-> u ;i/)^->]-i9-y )V fcf ^ $ > 

D3 t-^JlzS^JlisV ;i/X- "r)V (ft&m 159a, 159b) 




13 



20 -78 Vfc A M-fcX 7 4 y^-y F-ffc 13 (260 mg, 0.434 mmol, &f 3 : 1 

(DU^m) ©fttzR^h^t: \*U7 7> (2 ml) mmz. n-^;i/U^A (276 
Ml, 0.436 mmol, 1.58 M ^\=Hf >MD ZtlQZ 15 frmftVtc&. C/D Wr V 
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122 (100 mg, 0.231 mmol) ©MtK^ h7kh*D77> (1.5 ml) l#?j££«$>o < K) 

uazito -78 *c^e>-2o o c*T^^#M$-&^e»3^r B mi^bfc^ rjk&l 

;W7A^07h^77^- (10 g, 2% ^XfJl//A^» tTilb, 
it^m 159 i®4#:Itt#:©S^ (31.1 mg, 17%) «hbT#7c. £0)^ 
^*«^-T^Mte#: 159a 159b (Dit^«^J 10 : 1T*&-dTco 5% mWtX. 

^)VX^^>mm^K)^KJ^<D^mi22 (48.0 mg) SrHJiRbfc. 
159 X H NMR (CDCfe) 6: 0.02, 0.05 (each 3 H, s, Si-Me x 2), 0.06 (6 H, Si-Me x 2), 0.567 
(6 H, q, .7=7.9 Hz, SiCH 2 x 3), 0.570 (3 H, s, H-18), 0.82 (6 H, t, J=7.5 Hz, H-26a, 27a), 
0.86, 0.87 (each 9 H, s, Si-tBu x 2), 0.94 (9 H, t, J=7.9 Hz, SiCH 2 CH 3 x 3), 1.06 (3 H, d, 
7=6.6 Hz, H-21), 3.80 (1 H, m), 3.87 (1 H, m), 5.52 (1H, d, J=15.0 Hz, H-24a, overlapped 
with H-22), 5.81 (1 H, 47=11.1, H-7), 5.80-6.08 (3 H, m), 6.21, 6.27 (ca. 10:1) (1 H, d, 
7=11.1 Hz, H-7). 

(HJSM 98) 24a,26a,27a- h U Jfc^-lo^S-^ t H P * 5^-20, 2'-X^3r <fc 
Z$ 24a,26a,27a- h U ^-la,25-P\l H P^-2a,2'-X^3r$/-22,24-> ? X>-19-/;l' 
^ > D 3 Ut&m 113a, 113b) f3i *>Z*\Z 24a,26a,27a- h U 7}s^E-la 5 2p,25- h'Jk 
F 0^i/-2a-^^;i/-43ct^ 24a,26a,27a- h U ^-10,20,25- h'JkH D3r->-22,24- 
>?X>-19-y ;Vtf & ^ > D 3 114a, 114b) 
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{t^^} 159 (34.0 mg, 0.042 mmol, $J 10 : 1 ©fi-gMfe) (DWk'r h7kh'n77 
> (1ml) mmz. hUX^;UT^> (75 pi) ^^^b^h^^T^ 
(251 pi, 0.24 mmol, 1.0 MTh7kK077>^D ZMZ.. SfiT?7.5 

^|/*7^^D'7h^77^- (5 g) tTiSt, 50% ^mX^;W/^^> 

mm&&Q4k&Miu&—mo&fcgt®ifo<DM&y>} (1.5 mg , 7%) tbxffeo 

70% 11^x^;V/^i*>^ffig&£Dfl^% 113 ^xScoVl^M^© 

(14.7 mg, 75%) tUTffc. :tlf.0MO 'H NMR*^ hjl/Tte, 

{b-o-^l 113a 43 <ktX 113b &'&irjg'&&& HPLC (IiChrosorb Si 60, ffibar RT 250- 
10, 250 x 10 mm, hexane : CH 2 a 2 : MeOH = 40 : 60 : 5)£T#flISM8b* Yfrn^ 
113a (4.73 mg) fc<fctfffc'&4& 113b (628 Hg) £#fco 
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113a *H NMR (CDCfe) 8: 0.57 (3 H, s, H-18), 0.87 (6 H, t, 7=7.4 Hz, H-26a, 27a), 1.06 (3 
H, d, 7=6.5 Hz, H-21), 2.31 (1 H, dd, 7=13.4, 8.6 Hz, H-10), 2.40 (1 H, dd, 7=13.6, 6.2 Hz, 
H-4), 2.61 (1 H, dd, 7=13.6, 3.3 Hz, H-4), 2.80 (1 H, m, H-9), 2.84 (1 H, d, 7=4.7 Hz, 
OCH), 2.95 (1 H, dd, 7=13.4, 4.1 Hz, H-10), 3.08 (1 H, d, 7=4.7 Hz, OCH), 5.53 (1 H, d, 
5 J=15.5 Hz, H-24a, overlapped with H-22), 5.68 (1 H, d, 7=11.1 Hz, H-7), 5.97 (1 H, dd, 
J=15.0, 10.3 Hz, H-23), 6.15 (1 H, dd, 7=15.5, 10.3 Hz, H-24), 6.39 (1 H, d, 7=11.1 Hz, 
H-6). 

UV Amax (EtOH): 235, 243, 251, 261 nm. 

113b X H NMR (CDQ 3 ) 5: 0.58 (3 H, s, H-18), 0.87 (6 H, t, 7=7.6 Hz, H-26a, 27a), 1.06 (3 
10 H, d, 7=6.6 Hz, H-21), 2.28-2.38 (2 H, m, H-4, 10), 2.71 (1 H, dd, 7=13.8, 3.5 Hz, H-4), 
2.80 (1 H, m, H-9), 2.86 (1 H, dd, 7=13.2, 4.2 Hz, H-10), 2.94, 2.99 (each 1 H, d, 7=4.7 
Hz, OCH 2 ), 5.53 (1 H, d, 7=15.2 Hz, H-24a, overlapped with H-22), 5.87 (1 H, d, 7=11.0 
Hz, H-7), 5.98 (1 H, dd, 7=15.0, 10.3 Hz, H-23), 6.16 (1 H, dd, 7=15.2, 10.3 Hz, H-24), 
6.38 (1 H, d, 7=11.0 Hz, H-6). 
15 UV Amax (EtOH): 234, 243, 251, 261 nm. 

114 *H NMR (CDQ}) 5: 0.55 (3 H, s, H-18), 0.88 (6 H, t, 7=7.5 Hz, H-26a, 27a), 1.05 (3 
H, d, 7=6.6 Hz, H-21), 3.87, 3.97 (each 1 H, m, H-l, 3), 4.72, 4.76 (each 1 H, dd, 7=48.0, 
9.7 Hz, Ca 2 F), 5.53 (1 H, d, 7=15.1 Hz, H-24a, overlapped with H-22), 5.80 (1 H, d, 
7=11.2 Hz, H-7), 5.97 (1 H, dd, 7=15.0, 10.3 Hz, H-23), 6.15 (1 H, dd, 7=15.1, 10.3 Hz, 
20 H-24), 6.40 (1 H, d, 7=11.2 Hz, H-6). 19 F NMR (CDC1 3 ) 8: -240.5 (t, 7=48.0 Hz). 

(MMM 99) 24a,26a,27a- h U ^-l<x-[{\r^)V^^)V^ U )V)tt ->]-2p- 
[(h U ^WI^U ;V)^-^v]-2a-^^;i/-*3«ktK 24a,26a,27a- h U ^-la-[(t-^)V 

z?*^)W> U jvyt^^iaarK h U t^Ji^v ;W)^-^^]-2p-^^;W22,24-v?x>- 
25 25-[( h u x^;i/>- u ;vK^~>]-i9-y ;nf & ^ > d 3 x-^)V-j^)V=y u ;vx- 

(ft&m 160a, 160b) 
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118 



-78 *C \Z]fcM bfc A SR^X y << >ttz/ Ffo 118 (253.9 mg, 0.377 mmol, ft) 1 : 
1 Og^ll) 0^7XT-h^t FD77> (2.5 ml) ^tC, n-^^VU^^A 
(238.6 Ml, 0.377 mmol, 1.58 M ^\^>mW 15 frWfcVtc.&, GDS^ 

5 h>#122 (84.0 mg, 0.194 mmol) O^ItK'T" h^t HH77> (1.5ml) 

o < DJD^-feo -78 *Cfr 5.-30 °C £*T?*fc* fcJH&SHrfcj&se, 3 B#F.3JS#L;fc^ 

v ? Azu^htf^y*- (6 g, i% wx5 : ;v/A^» 
io u i6o &—m(D±mmfefc<Dn-£w (44.6 m g , 26%) tLT#fc. 

|g^*»^rSStt* 160a *«krX 160b OJt*»*9l : 2tSofc, 5% Wftlt 

x.7)v/^tt>mmm&*)mKfc<D<£&mi22 (47.o mg ) sunKUfco 

160 *H NMR (CDCfe) 5: 0.02-0.09 (12 H, Si-Me x 4), 0.11, 0.12 (ca. 1:2) (9 H, s, Si-Me 
x 3), 0.569 (3 H, s, H-18), 0.570 (6 H, q, 7=7.6 Hz, Si-CH 2 CH 3 x 3), 0.82 (6 H, t, J=7.5 
15 Hz, H-26a, 27a), 0.83, 0.92 (each 9 H, s, Si-tBu x 2), 0.94 (9 H, t, 7=7.6 Hz, Si-CH 2 CH 3 x 
3), 1.06 (3 H, d, 7=6.6 Hz, H-21), 3.56 (1 H, m), 3.60, 3.70 (ca. 2:1) (1 H, m), 5.52 (1 H, 
d, 7=15.2 Hz, H-24a, overlapped with H-22), 5.78, 5.84 (ca. 1:2) (1 H, d, 7=11.2 Hz, H-7), 
5.90-6.15 (3 H, m). 

20 (MMM 100) 24a,26a,27a- h U ^-10,20,25- h'JkF O 4^>-2o-* 

«fc 24a,26a,27a- h U 3^-10,20,25- h'JkFD* =S-2$-* ^;i/-22,24-> ? X >-19- 
J )V\£* $ > D 3 (ft&m 115a, 115b) 

150 




160 115a 115b 



160 (56.0 mg, 0.063 mmol, 2 : 1 <DM&&) h^fc h*077 

> (1.5 ml) jgfiSfcl, hUX^7$> (75 pi) ^ScfctX^ yftSr b ?ttJVT> 
5 ^X^A (505 Ml, 0.505 mmol, 1.0Mff7kHn77 >&W &1SQ%.. 

U*y;W7A^D7h^77^- (5 g, 60% lHttx^;v/«^4 t U-» k:t#s 

81b, ffrnft 115 $-i©4#:Ht^«I^^ (25.1 mg, 84%, 5:4 <DW£> 
10 %) tl/T#fe. 

fa-g^ 115a 43 <M 115b ^tr^^Sr HPLC (YMC-Pack ODS-AM SH-342-5, 
150 x 20 mm, 20% $ J — ;P)fclT«!8lU 115a (5.25 mg) & «fc £Pfb 

^ 115b (6.68 mg) 

115a X H NMR (CDa 3 ) 6: 0.56 (3 H, s, H-18), 0.88 (6 H, t, 7=7.5 Hz, H-26a, 27a), 1.05 (3 
15 H, d, 7=6.6 Hz, H-21), 2.37 (1 H, dd, 7=14.4, 4.4 Hz, H-4), 2.54 (1 H, br. d, 7=14.4 Hz, 
H-4), 2.80 (1 H, m, H-9), 2.94 (1 H, dd, 7=13.5, 4.4 Hz, H-10), 3.73 (2 H, m, H-l, 3), 
5.53 (1 H, d, 7=15.4 Hz, H-24a, overlapped with H-22), 5.84 (1 H, d, 7=11.2 Hz, H-7), 
5.97 (1 H, dd, 7=15.0, 10.3 Hz, H-23), 6.15 (1 H, dd, 7=15.4, 10.3 Hz, H-24), 6.29 (1 H, d, 
7=11.2 Hz, H-6). 

20 MS mlz (%): 472 (M+, 13), 454 (100), 436 (38), 418 (29), 400 (46). 
UV Xmax (EtOH): 235, 243, 252, 261 nm. 

115b X H NMR (CDC1 3 ) 6: 0.57 (3 H, s, H-18), 0.87 (6 H, t, 7=7.5 Hz, H-26a, 27a), 1.05 (3 
H, d, 7=6.6 Hz, H-21), 2.48 (1 H, dd, 7=14.2, 3.2 Hz, H-10), 2.63 (1 H, dd, 7=14.2, 6.4 Hz, 
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H-10), 2.66 ( 1 H, dd, 7=14.0, 4.0 Hz, H-4), 2.80 (1 H, m, H-9), 3.72, 2.78 (each 1 H, m, 
H-l, 3), 5.53 (1 H, d, 7=15.4 Hz, H-24a, overlapped with H-22), 5.82 (1 H, d, 7=11.1 Hz, 
H-7), 5.98 (1 H, dd, 7=15.0, 10.3 Hz, H-23), 6.15 (1 H, dd, 7=15.4, 10.3 Hz, H-24), 6.33 
(lH,d, 7=11.1 Hz,H-6). 
5 MS m/z (%): 472 (M*, 2), 454 (100), 436 (18), 418 (10), 400 (12). 
UV fcmax (EtOH): 235, 243, 251, 261 mn. 

mmm) v^mmvfs.yD&mi* (vdr> ^©^ni 

10 >D^#: (VDR) izMT&fti'&M&M.WiVtCo 

Yl-lb, YI-2a> YI-3a, YI-3b, YI-4a, YI-4b, YI-5a, YI-5b, 20-Epi-YI-la, 20-Epi- 
15 Yl-lb, 20-Epi-YI-2a, 20-Epi-YI-3a, 20-Epi-YI-4a, 20-Epi-YI-4b, 20-Epi-YI-5a 
, 20-Epi-YI-5b, 20-Epi-YI-6a, 20-Epi-YI-6b, 20-Epi-YI-7a> 20-Epi-YI-7b, 20- 

Epi-Yi-8a. 2o-Epi-Yi-8b(D^n j 6n£tn*T, &mmm.<Dz.$ S —)VmWL (f& 

20 mmMtf, 100 nM> 30 nM, 10 nM> 1 nM^ 300 pM, 100 pM, 30 pM, 10 pM, 3 
pM, 1 mtfcZ&vfcmftl&Fl&ftmisfc. 

Jt^^^i/Ji«e^^>D^#: (Lot. No. 111931) £^+Ngif& 
%h (Choshi, Chiba, Japan) iOlAU mmW.M\Zi5 mL(DV >MMffiffi. ( 
0.3 M KC1, 0.05 M K 2 HP0 4 -KH 2 P0 4 , pH 7.4) \zmffiV, ft^Itbfc. 

25 rtS^YI-la, Yl-lb, YI-2a. YI-3a 4 YI-3b, YI-4a, YI-4b, YI-5a, YI-5b, 20-Epi- 
Yl-la, 20-Epi-YI-lb, 20-Epi-YI-2a, 20-Epi-YI-3a 4 20-Epi-YI-4a, 20-Epi-YI-4b 
, 20-Epi-YI-5a, 20-Epi-YI-5b, 20-Epi-YI-6a» 20-Epi-YI-6b, 20-Epi-YI-7a, 20- 
Epi-YI-7b> 20-Epi-YI-8a, 20-Epi-YI-8b£fcfci:l a , 25-v* t: H U*F-z/\Z& $ >D 3 

<D^yy)i 50ml t&mftmm. soo^l ts*ji/5 i t-5 i a-7"ian, 2- 
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—?\Z, 50 nUzmMlsttl® 10000 ApmOVm 1 a , 25-^fc h* D^tf == >D 3 

n.^— ->3>bfc» #^3.-^^200 At L(7)DCC (f+Xh7>Sgf 
, ^im^*5fr£*fcJ;t)$fA) £Jn*.fc^ 4 t CfcIT30£f B 1;&gU 4 <C. 
3000 rpmT15^r^C^SIS:fT^: , 5^«h^J;D, [ 3 H] 1 a , 25- 

P\i^U^\f^S.>d 3 ts Wm(Dim la,25->*fc: Fo^>t'^5>D 3 i:^ 
I£L2r 0 ^3.-^J;D 500/iL©±m^t);MT;i/^^Atl, 10 mL©$t#: 
-yy^V—Z— ACS-II (Amersham, Buckinghamshire, U.K.) LM'ml', ^ 

1 a, 25->>fc Fn^t?^ ^ >\) 3 <DVDR^(Dlfe&&%: 1 <h bfc £ %<D&mW<£> 

So 

X=y/x 

y : 1 a , 25-v* b H D \L$ 3= >D 3 ^ [ 3 H] 1 a , 25-^ H n * 9 s 5 > 
D 3 t VD R 5 0 %at 

x : &mW (Dfc&toifi, Pffl la, 25-v 5 kHD^>H^5>D s tVDRt0 

fgr&£5 oxnwrs** 
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*1 











YI-la 


1/23 


5 


Yl-lb 


1/290 




YI-2a 


1/43 




YI-3a 


1/3 




YI-3b 


1/730 




YI-4a 


1/50 


10 


YI-4b 


1/2000 




YI-5a 


1/26 




YI-5b 


1/820 




20-Epi-YI-la 


1/2 




20-Epi-YI-lb 


1/5 


15 


20-Epi-YI-2a 


2 




20-Epi-YI-3a 


1 




20-Epi-YI-4a 


1/20 




20-Epi-YI-4b 


1/1000 




20-Epi-YI-5a 


1/5 


20 


20-Epi-YI-5b 


1/10 




20-Epi-YI-6a 


1 




20-Epi-YI-6b 


5 




20-Epi-YI-7a 


1 




20-Epi-YI-7b 


1/5 


25 


20-Epi-YI-8a 


1.6 




20-Epi-YI-8b 


1/50 



en &&zf civ) T?mzn%4t&mzmm,fc&®i'v&Q 
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HH5S; (I) : 



m ?k <d m 




HO 

Rf 'R 2 

5£ (I) 

Rl£ck<^R2fc3u IwI-Sfckm&oT, AD^>Jg?, * 

1-10 ©milfc b < £fctesm 
•znfcmmmi - 1 o ©mm%b<^ii&m^T;w^ £fc«a£st&©ss 

2- 1 5<Dmm%h<uftmmwiT)i'5--)im&%i't-t)\ rim 

Ate, *^tetlfim^^l-l 2011^^1, <te^^T;U^r 

^rctegm^nfe^^^c 1-12 (DUBh b < te^i!^m^T;i/^;i/^ 

&fctemmwk<Dmm%i 1-12 ©mm*) b < \t^m^T)^)v^^, * 
fctesm^tife^m^ci-i 2©m^t>b<te^iK^T;^;i/^^*, * 
fttttew&<Dmm& 2-14 ©mMfe b < tefrmmkyfrtr-)^ ^nrn. 
mznrcmmm. 2-14 oit^% b < te#iy£0^x;i^-;i/*£;srr) 

2. — ib&: en ^v^x. 
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R 1 &<fctf R 2 te, m— *fc»oT, Any>If, £fcte7k^S, a 
fc«fc«ifc©J&*Sc 1-8 ©E^fe b< tt#ft»R7JI^/l'3k SfcttADy 
«k^«ftCD«*ft 1-4 ©Mfe b < }$.&mmft<D7fr*M*ris 

fctt/\ny >«C^*«ktf«l«ft©ltt*» 1-4 ©it^fe b < \&fr&m&<D7)V 
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